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Southern California is served by two major freighitroads, Burlington Northern Santa Fe
(BNSF) and Union Pacific (UP). These are competiagiers operating their own terminals and
rail networks. On several important segments withenstudy area, UP exercises trackage rights
over lines owned by BNSF. There are also certagmsaits owned and controlled by Metrolink
over which UP and BNSF exercise trackage rightsh Bailroads operate over the Alameda
Corridor to access the Ports of Los Angeles andjLB@ach.

Through freight trains on both railroads may bessiffed as intermodal (trailers and containers
on rail spine cars or well cars), carload (mixegidght in carload lots, mostly bulk commodities),
unit auto trains (solid trains of multilevel velgetarrying cars) and unit bulk (grain, coal, soda
ash and oil trains, both loaded and empty). Intglahtrains may be further sub-classified into
expedited intermodal (trailers and double-stackauestic container traffic), double-stacked
domestic container trains, and double-stacked raaamtainer trains.

Figures 1 and 2 provide diagrams of the main laienetwork in the study area (not to scale).
Not shown in the figures are numerous low-densignbh lines for originating and terminating
carload freight. Lines owned and operated by Meatkahat do not host through freight train
movements also are not shown. An overview of thinofugight train operations and terminals in
this network for each freight railroad is providesifollows.

Figure 1: Main Rail Lines West of Colton



Figure 2: Main Rail Lines North and East of Colton

BNSF Overview

BNSF operates a single line (hereafter referreabstthe “BNSF Line”) in the study area,
extending 152 miles from Barstow at the northeasteid to Redondo (near downtown Los
Angeles) on the southwestern end, where entry denrao the Alameda Corridor. This line
comprises two crew districts, known as the BNSFo@&ubdivision between Barstow and San
Bernardino and the BNSF San Bernardino Subdivibetween San Bernardino and Redondo.
All BNSF through freight trains change crews at 8annardino and Barstow.

At Barstow, BNSF lines to Northern California amdeiastern points diverge. A large carload
classification yard is located there. All BNSF cad through freight trains in the study area
originate or terminate at Barstow. BNSF intermodalto and unit bulk trains operating in the
study area generally bypass the Barstow classticgtard. Beyond Barstow, the vast majority
of them operate over the line to/from eastern gaiather than the line to/from Northern
California.

S %E& & & ' () * & +&
& &- - $ - *



From Daggett (located just east of Barstow) wesivianVest Riverside, UP freight trains
operating via Salt Lake City and Las Vegas opevags the BNSF Line under a long-standing
trackage rights agreement. Some UP trains crogstoiffi®m the UP Mojave Subdivision using
connections installed at Silverwood or Keenbroothed UP trains may use connections at
Colton Crossing or West Riverside to reach homis.rai

Between Victorville and San Bernardino, the BNSRd_crosses Cajon Pass. The ascending
grade southbound to Summit is 1.6%. From San Bdimato Summit, the ascending grade
northbound is 2.2% on the tracks ordinarily usediplyill trains. On a third track ordinarily used
by downhill trains, the grade is 3% from Summitajon station, rejoining the other track at
that point to run parallel for the remainder of tescent to San Bernardino.

These are steep grades. Northbound, non-expediianodal trains typically require remotely-
controlled “distributed power” locomotive units (DB for short) on the back of the train or mid-
train, as do some northbound carload trains. Souwttd, loaded unit bulk trains, heavy carload
trains and some marine container stack trains ajlgicequire DPUs. For safety reasons, all
southbound trains leaving Summit on the 3%-gradm@ak are subject to a minimum 30-minute
time lag to the departure of the previous traircdading to Cajon station.

At San Bernardino, BNSF operates a large intermtzatadinal. Some intermodal trains to/from
eastern points originate/terminate here. Othefsoto/Los Angeles may stop to pick up or set
out intermodal traffic. BNSF also has a terminaldait auto trains in San Bernardino, although
there is no traffic using the terminal at the tiafehis writing. One carload train per day in each
direction enters/exits the BNSF main line at SamBrlino, operating to/from a carload freight
train terminal at Kaiser station, located alongMerolink San Bernardino Line about 10 miles
west of San Bernardino.

Metrolink commuter trains operate over the BNSE liretween San Bernardino and Hobatrt.
Some of these trains originate/terminate at San&dmo, some at Riverside. Some diverge
from the BNSF line at Atwood, while others entez BNSF line at Fullerton. Amtrak Surfliner
trains also operate over the BNSF line betweereRolh and Hobart. At the west end of Hobart,
passenger trains diverge onto passenger-only tthek$ly over the entrance to the Alameda
Corridor at Redondo.

At Colton, BNSF and UP main lines cross at gradleconnecting track in the southeast quadrant
of the crossing allows UP trains to/from the UP Yu8ubdivision to operate over the BNSF line
between Colton and West Riverside under trackagesi A connecting track in the northwest
guadrant of the crossing allows UP trains to/froNiSE Cajon Subdivision to connect to the UP
Alhambra Subdivision to West Colton. BNSF operates carload train each way between
Barstow and UP’s West Colton classification yatdpaising the connecting track in the
northwest quadrant.

At Atwood, a Metrolink-owned line to Orange Coulilyland Empire-Orange County Line)
points diverges from the BNSF line. This line ieddy BNSF through freight trains to/from
San Diego.
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At Fullerton, another Metrolink-owned line to OranGounty (Orange County Line) junctions
with the BNSF line. This line does not see throtrgight train operations, but it does see heavy
use by Amtrak and Metrolink passenger trains.

At La Mirada and Pico Rivera (about 8 miles andrifes west of Fullerton, respectively),
BNSF operates small terminals for interchangindpeal freight traffic to/from local freight
switching operations. An auto unloading terminabak located in La Mirada. Through carload
freight trains stop to set out or pick up at thesmts.

At Hobart BNSF operates a large intermodal termamal a locomotive facility (at the adjacent
Commerce station). Most expedited and most domestitainer BNSF intermodal trains
operating in the study area originate or termimate. The crews and locomotives for carload
freight trains serving La Mirada and Pico Riversoabriginate and terminate here.

At Redondo, the BNSF main line ends in a connectitth the Alameda Corridor. BNSF trains
to/from terminals in the vicinity of the Ports ob& Angeles and Long Beach operate through
Redondo. These include marine container intermidgais, carload trains, and occasional unit
bulk trains (grain, coal or white bulk such as sadh).UP Overview

UP operates a more complicated main line netwof&auathern California, a legacy of merging
Southern Pacific into Union Pacific in 1996.

UP’s principal carload freight classification temal in the study area is located at West Colton.
All UP carload freight trains in the study areagorate or terminate here. Regional carload
freight trains termed Haulers operate between WWekbn and various points in the Los Angeles
Basin. Long-distance carload freight trains openmaf@ut of West Colton to points on the Central
California Coast via trackage rights over Metrolthkough Glendale, to Northern California and
the Pacific Northwest points via the Mojave Subsliv, and to eastern points via the Yuma
Subdivision or the BNSF Cajon Line. Long-distanadaad freight trains to/from the BNSF
Cajon Subdivision typically utilize the Mojave Sudadion as far as Keenbrook or Silverwood,
then crossing over onto the BNSF Cajon Subdivistoexercise trackage rights as far as
Daggett. As described above, an alternate routthé&se trains is to use the connecting track in
the northwest quadrant of Colton Crossing, exargitiackage rights over BNSF from that point
to Daggett. As with BNSF, most UP carload and ngmedited intermodal trains crossing Cajon
Pass utilize DPU.

Extending eastward from Colton Crossing is UP’s aufsubdivision main line to Indio, Yuma,
El Paso and eastern points. Within the limits ef$tudy area, this line extends 72 miles from
Colton Crossing to Indio. The line ascends a 1.886lg eastbound to Apex station (just east of
the town of Beaumont). Westbound, the line asca2l9% grade from Garnet station (location
of the Palm Springs passenger station) to Apex.tMastbound carload trains and many
eastbound intermodal trains require DPU. Most wastd carload trains and many westbound
intermodal trains also operate with DPU.



Extending north from West Colton is UP’s Mojave 8wsion main line to Palmdale,
Bakersfield, Northern California and Pacific Nor@st points. The line ascends grades of up to
2.2% northbound for 29 miles to Hiland station {jpast Silverwood). As remarked earlier,
connections to the BNSF Cajon Subdivision exis¢e#nbrook and Silverwood. Some carload
trains on this line utilize DPU. In contrast to tieavy traffic volumes on the BNSF Line over
Cajon Pass, traffic volumes on the UP Mojave Subitin are light beyond Silverwood. UP
intermodal trains between Los Angeles and the Raddrthwest exit the Los Angeles Basin via
trackage rights over Metrolink through Glendaled anit oil and white bulk trains heading to
the Southern California ports from Central Califaralso normally use Metrolink’s line through
Glendale. This leaves only UP carload traffic twffrNorthern California and the Pacific
Northwest as the principal traffic on the Mojaveb8ivision beyond Silverwood, forecast to
remain at the current 6 trains per peak day in 20B%s count excludes UP trains to/from
Daggett that may be routed via this line as fatmas Keenbrook or Silverwood.)

From Colton Crossing to the downtown Los AngelesaalJP has two main line routes. The Los
Angeles Subdivision uses trackage rights over BE@Eh from Colton Crossing to West
Riverside, then turns westward. Metrolink commuatains to/from Riverside operate over the
UP Los Angeles Subdivision from West Riverside tmanection with Metrolink’s East Bank
Line at Soto Street Jct. near East Los Angeleg@adconnection with the Alameda Corridor at
Redondo. The Alhambra Subdivision extends westrard West Colton to Yuma Jct.
(adjacent to the Los Angeles Transportation Cantermodal terminal) where connections with
Metrolink’s East Bank Line are made. The junctidthe connecting track with the East Bank
Line going southward is known as Pasadena JctMeimlink San Bernardino Line is crossed
at grade at this point. UP has trackage rights theeEast Bank Line so that trains can operate
off the Alhambra Subdivision southward to the Ala@aé€orridor at Redondo or to the East Los
Angeles intermodal terminal, or northward througkr@ale towards Northern California points
via either the Coast or Valley Routes. The Los Aegi@and Alhambra Subdivisions come
alongside each other at Pomona, where connectilong taains to cross over from one route to
the other.

Along the Alhambra Subdivision, small carload terais are maintained at Kaiser (about 8
miles west of West Colton) and Aurant (about foulemwest of Yuma Jct.). Another carload
terminal at City of Industry is currently inactiv@ome unit grain trains terminate at Kaiser. UP
also operates a major intermodal terminal accessatdthe Alhambra Subdivision at City of
Industry. This terminal primarily receives and amages domestic container trains. A second
major intermodal terminal on this line is LATC, &ied at the western end of the line (adjacent
to Yuma Jct.). LATC originates and terminates prilgalomestic container trains plus a few
expedited intermodal trains. Trains to and fromieanity of the Ports of Los Angeles and Long
Beach can utilize the Metrolink East Bank Line écwgre a route connection between the
Alhambra Subdivision and the Alameda Corridor.

Coming from Glendale on the Metrolink tracks, thare unit oil trains that traverse the East
Bank Line en route to the Alameda Corridor. Emptit oil trains make a reverse movement.

Along the Los Angeles Subdivision, the UP operatésrminal for unit auto trains at Mira Loma
(about 13 miles east of Pomona). A small termioairiterchanging carload freight traffic



to/from local operations is located at Montclaibdat 3 miles east of Pomona). At East Los
Angeles, UP operates a large intermodal termingbeBited UP intermodal trains and UP
domestic container trains operate to and fromt#risinal. Carload trains also leave or enter the
Los Angeles Subdivision main tracks at East Los&\eg}

At Soto St. Jct. (located just west of East Los dlag), Metrolink trains from Riverside diverge
onto Metrolink’s East Bank Line and proceed noiting the Los Angeles River towards Los
Angeles Union Passenger Terminal (LAUPT). Justsxtbe bridge over the Los Angeles River,
the Los Angeles Subdivision terminates at Redotidostart of the Alameda Corridor. Double-
stacked marine container, carload, unit auto, @iheind occasional unit bulk trains (coal or
potash) enter/exit the Corridor at this point.

As will be discussed below, most of the UP Alham®udbdivision and portions of the UP Los
Angeles Subdivision are single-track. To minimizgpdtching delays, UP utilizes these two
lines as a sort of paired double track for manisofrain movements (see Figure 3), with
eastbound trains operating via the Los Angeles &igioh from Redondo or East Los Angeles
to West Riverside, thence via trackage rights ®@N&F through Riverside up to Colton, and
then turning east on to the UP Yuma Subdivisionamtinuing north on the BNSF Cajon
Subdivision to Daggett, depending on if the UPrtiairouted via El Paso or via Salt Lake City
on its way east. Westbound trains from Daggeticalpy exit the BNSF Cajon Subdivision at
either Silverwood or Keenbrook, then follow the MBjave Subdivision to West Coltonf
destined further west, the UP train continues wasdvon the Alhambra Subdivision. Westbound
trains from Daggett on the UP Yuma Subdivision ¢gly proceed straight across Colton
Crossing to West Colton. Again, if destined furthwast, the UP train continues westward on the
Alhambra Subdivision. Because of the locationseasfain terminals, a significant number of UP
trains must move against the current of traffiartedd above. Auto trains terminating at Mira
Loma must use trackage rights over BNSF Colton stVReverside and then operate westbound
over the Los Angeles Subdivision to Mira Loma. Eyngito trains from Mira Loma to the Ports
of Los Angeles and Long Beach must operate westbouar the Los Angeles Subdivision from
Mira Loma to Pomona. Eastbound intermodal traingirating at City of Industry must operate
via the Alhambra Subdivision between City of Indystnd Pomona. All carload trains originate
or terminate at the West Colton classification teahlocated on the Alhambra Subdivision. For
these reasons, about 26% of UP through trains apesate against the current of traffic in the
Status Quo alternative. Nonetheless, the 74% #ratun with the current of traffic enables UP
to minimize dispatching delays by pairing the tiaokthe two Subdivisions.
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Figure 3: UP Status Quo Routing
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Track Configuration
In this section, current track configuration of thain line network is summarized.

All main lines in the study area are controlled ema system known as Centralized Traffic
Control (CTC). Switches and signals are controtidotely by a traffic controller known as a
train dispatcher. Both UP and BNSF dispatcherdiries in the study are located in the same
building in San Bernardino. Being co-located alladispatchers from the two railroads to
converse and jointly plan the movement of trainsdireg to exercise trackage rights. Metrolink
dispatchers are located in downtown Los Angeles.

BNSF Trackage

The BNSF Line features reverse-signaled multiidels over its entire length. Power crossovers
are located every 2-3 miles west of Fullerton avehg5-8 miles east and north of Fullerton for
flexible routing of trains.

Starting a review of this trackage at Redondo, |fravo-main-track passenger and freight lines
merge to become three main tracks 2 miles easblaat] narrowing to two main tracks at
Serapis (about 6 miles east of Hobart). Three raoks resume at Valley View (6 miles west of
Fullerton) and extend 6.8 miles to Fullerton Jehere most Amtrak and Metrolink trains
diverge. A third main track between Serapis andéyaView is currently under construction, but
the completion of the full project is delayed pempaward of grade separation funds.

The BNSF Line has two main tracks from Fullerton ttrough Atwood to Esperanza, where
three main tracks resume. The third main track edsit 6 miles further east at Prado Dam. At
West Riverside (where the UP Los Angeles Subdiuisiains enter the BNSF Line on trackage
rights), a third main track resumes and extendsMlés to Highgrove. A branch line to Perris
diverges here; Metrolink has plans to develop cotemservice to Perris. From Highgrove to a
point known as CP 29 located 0.3 miles north ot@orossing (3.2 miles), there are two main



tracks. Single-track connections to Union Paciiacks at West Riverside and Colton Crossing
are at-grade junctions.

From CP 29 to Rana, there are three main tracksiides), and from Rana to San Bernardino,
there are four main tracks (2.2 miles). One mainkr(known as Main 4) takes a shorter route
than the other three, but it has an at-grade, ptgazltch junction with the Metrolink San
Bernardino Line. Both through Metrolink movementsi @quipment movements between the
San Bernardino station and lay-over/servicing tsdfckil this junction. As a result, Main 4 is
generally restricted to passenger train operations.

Between San Bernardino and Martinez (just beyorjdrCaummit, 25.5 miles), there are three
main tracks, collapsing to two main tracks at Me#. A connecting track between the UP

half mile north of the Devore Road crossing of BNSF Cajon Subdivision and the UP Mojave
Subdivision. Another UP connecting track entersBNSF Cajon Subdivision at Silverwood,
one half mile before Cajon Summit is reached.

At Cajon station, 18.6 miles from San Bernardinwg of the three main tracks diverges to take a
shorter, steeper route to Summit than the other @peration is normally left-handed in order to
take advantage of more favorable grades. MaingdRathe usual northbound tracks, have a
2.2% gradient to Summit, while Main 3 has a 3% gmaidCajon — Summit. The route followed

by Main 1 and Main 2 is almost 2 miles longer thiaa route followed by Main 3. The

Silverwood connecting track with the UP Mojave Sulsiion connects only to Mains 1 and 2.

In deference to the steep and dangerous grade on3yYIBNSF has instituted a policy of
spacing southbound trains leaving Summit on Mauy at least 30 minutes. This spacing
requirement does not apply to westbound trainsebuta Mains 1 or 2 on the BNSF Cajon
Subdivision nor to UP trains using the Silverwoodmecting track.

From Summit north about 1.5 miles to Martinez, ¢haliso is a third main track.

From Martinez northward 50 miles to Valley Jcte(8outh end of Barstow), there are two main
tracks. The tracks reverse positions at Frostr(iil&s south of Victorville), with Main 2 (the
usual southbound track) flying over the top of Main

UP Trackage

The UP Los Angeles Subdivision extends 55.1 miesifRedondo to West Riverside, where
UP trains switch on to the BNSF Line exercisinglege rights as discussed above. The Line is
mostly two-main-track CTC, with several stretchésingle track, summarized as follows.

The Los Angeles Subdivision has two main tracks tive entire stretch from Redondo to
Roselawn (near Pomona), a distance of 28.9 miletha& point it narrows to single track for 0.3
miles to Oak, where two-main-track operation ressifoe the next 2.2 miles to WO Tower.



A complicated at-grade junction with the UP Alham&ubdivision is located in the vicinity of
Pomona. As noted above, a short single-track segexéends 0.3 miles from Roselawn to Oak
(station names for the junction switches 1-1.5 swest of Pomona). At Roselawn and Oak,
there are parallel connecting tracks to the UP ailia Subdivision whereby eastbound trains
on the Los Angeles Subdivision can cross over tdicoe eastward on the Alhambra
Subdivision. Westbound movements on the UP Alharlitadivision also can use this
connection to cross over and continue westwarderJP Los Angeles Subdivision.

There are universal crossovers between the norih tneek of the UP Los Angeles Subdivision
and the UP Alhambra Subdivision 0.4 miles eastak amed Hamilton station on the UP
Alhambra Subdivision), permitting trains in eitldrection on either line to cross over between
the routes. Pomona station is located 0.7 milesagd$amilton and 0.7 miles west of WO
Tower.

The Los Angeles Subdivision continues as a simglektline for 5.4 miles from WO Tower to
Bon View, with a controlled passing siding midwayMontclair. Two-main-track operation
resumes for 11.8 miles from Bon View to Limonitathwsingle-track operation over the next 2.7
miles to Arlington. This is followed by 2.9 mile$ twvo-main-track operation to Streeter, in turn
followed by 1.2 miles of single track to the BNS#haoection at West Riverside.

The UP Alhambra Subdivision extends 56.2 miles fduma Jct. (adjacent to LATC) to Colton
Crossing. The line is mostly single-track CTC wptissing sidings, summarized as follows.

The Alhambra Subdivision has two main tracks exitemnérom connections with Metrolink’s
East Bank Line at Yuma Jct. 5.5 miles eastwardlt@mmbra. Over the next 50 miles to West
Colton, the line is single track with controlledsgang sidings. CTC sidings are located at El
Monte (5.2 miles from Alhambra), Bassett (4.5 milasher east), City of Industry — Marne
(three connected sidings in a row, the first stgrti.7 miles east of Bassett), Walnut (4.5 miles
east of Marne), Hamilton-Reservoir (7 miles eastMafinut, albeit this passing track actually is
one of the two main tracks of the Los Angeles Subitin), North Montclair (3 miles from
Hamilton - Reservoir), North Ontario (3 miles fravorth Montclair), Guasti (4 miles from
North Ontario), and South Fontana (4.6 miles frona&i)* At Sierra (1.9 miles from South
Fontana, at the approach to West Colton Yard) tto@dCrossing, the line has two main tracks.
UP has indicated that their long-range plan isdi @ second main track to the Alhambra
Subdivision westward from Sierra to Pomona.

The UP Mojave Subdivision is single-track CTC wetimtrolled passing sidings over the 28
miles from West Colton to the Silverwood connectiorthe BNSF Cajon Subdivision. Passing
tracks are located at Slover (1.7 miles from WedtdD), Dike (10 miles from Slover), and
Canyon (11 miles from Dike). The Keenbrook conracto the BNSF Line is located 1.2 miles
north of the north switch of Dike siding. The Sitw@od connection to the BNSF Line is located
4.6 miles north of the north switch of Canyon sgdin
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The UP Yuma Subdivision has two main tracks frontt@oCrossing eastward 72.2 miles to
Indio. From Loma Linda (2.6 miles east of Coltoro€xing) to Beaumont (23.1 miles east of
Colton Crossing), the line climbs a 1.8% gradessting the summit at Apex (1.7 miles east of
Beaumont), then descending 23.5 miles of 2.0% goadbe east side to Garnet. The Palm
Springs passenger station is located at Garnetrérhaining 23.4 miles from Garnet to Indio is
single track, with grades opposing westward traamging up to 1.1%. For heavy carload trains
and for non-expedited intermodal trains, DPU openaits typical.

Metrolink Trackage

The Metrolink East Bank Line is used by UP traipsmating via the Alameda Corridor and the
Alhambra Subdivision. It also is used by unit adibhs from the Central California Coast to a
refinery near the Port of Los Angeles. It also barused by trains terminating or originating at
East Los Angeles that are routed via the Alhamlotad®ision. A single-track connection with
the Corridor at Redondo crosses the Los AngelesrRind joins the two main tracks of the East
Bank Line at Ninth Street. (Metrolink commuter traifrom Riverside diverge from the UP Los
Angeles Subdivision at Soto St. Jct. and proceed e two-main-track East Bank Line. It is
0.3 miles from Soto St Jct. to Ninth Street.) Fidimth Street to Pasadena Jct. (2.6 miles), the
East Bank Line has two main tracks. At Pasadenaletfreight trains to the Alhambra
Subdivision diverge from the East Bank Line andcpeml 0.4 miles on the Balloon Track (single
track) to Yuma Jct., where they enter the UP Alhan&ubdivision. There is an at-grade
crossing with the Metrolink San Bernardino LindPaisadena Jct.



2. Train Counts and Train Lengths in 2010

Passenger rail traffic follows pre-specified scHeduPublished Amtrak and Metrolink schedules
are reflected in the 2010 peak-day train countsigeal below.

Freight train movements vary by day of week, aod tesser extent, by time of year. For the
purposes of planning track capacity, it was decidesimulate train operations occurring on a
peak dayof rail traffic, generally computed as a factorlof6 times the average daily train
movements, i.e., a peak day experiences 16% muaregh train movements than an average
day. This corresponds approximately to th& pércentile of the statistical distribution of dail
freight train movements.

Actual records of train movements (with train idees) passing Norwalk, CA (between Hobart
and Fullerton) and passing Summit, CA (betweenEanardino and Barstow) for the two-
week period July 8 through July 21, 2010 were rammbirom BNSF. From these data, statistics
on the average number of trains per day for varigpes of trains were developed for train
movements over BNSF line segments. Peak-day statigere established by scaling these
figures by the 1.16 factor. In addition, actualamels for this same period in July, 2010, of UP
train movements (with train identities) utilizindNBBF trackage rights between West Riverside
and Colton, as well as counts of UP trains (witheoait identities) traversing the Colton
Crossing of BNSF also were received from BNSF. Ftoese data as well as from other inputs,
the author deduced average numbers of UP traimar@fus types per day over UP line segments
in the study area. Again, peak-day statistics vestablished by scaling these figures by the 1.16
factor.

Companion studies to this one assess the vehidelays at grade crossings in the study area.
For the convenience of these studies, the auth@dt&010 train counts by line segment. Tables
1 through 7 provide the 2010 peak-day average t@imts for BNSF line segments in this
study. In these tables, the train frequencies shenwrihe aggregate of train movements in both
directions, except for certain UP trains betweerstfRverside and Colton that operate
eastbound only, as indicated.

A brief explanation of the types of trains is abdi@s. There are three typesiafermodal
freight trains shown, i.e., trains hauling truckilers or containers that can be mounted on a
truck chassis and drayed from point of loadingh® arigin rail terminal and drayed from the
destination rail terminal to the point of unloadiMgrine container traingre double-stacked
container trains hauling marine containers in 20-,and 45-foot length®omestic container
trains are double-stacked container trains hauling domestitainers predominantly in 53-foot
lengths.Z trainsare premium-service intermodal trains (AKA expedlitetermodal trains)
hauling a mix of trailers (not stacked) and douttiscked domestic containetit auto trains
are solid trains of enclosed, multi-level cars layitrucks or automobile&lnit bulk trainsare
solid trains of hopper cars hauling commoditieshsag coal, soda ash, grain, or ball@strload
through trainsare trains hauling mixed consists of single-capstants in box cars, tank cars,
gondolas, hopper cars, etc., moving long distabeéseen classification terminafSarload
local trainsare short freight trains hauling mixed consistgtair way to spot and pull cars at



customer dockd.ight enginesare strings of locomotive units making a repositignmove
without hauling any freight cardmtrak long-distance trainsclude the Chicago — Los Angeles
Southwest Chiefnd the New Orleans — Los Angefagnset LimitedAmtrak regional traingre
the Los Angeles — San Die@acific Surflinertrains.Metrolink trains are the regional local
passenger service trains, including services Lagefas — Fullerton — Orange County, Los
Angeles — Fullerton — Riverside, Orange County wadd — Riverside, Los Angeles —

Montebello — Pomona — Riverside, and Riverside a-Barnardino.

Table 1: 2010 Train Counts for the BNSF Hobart — Fllerton Line Segment

Train Type Avg. Trains Per Day | Avg. Trains Per Peak Day
Marine container stack trains 12.1 14.0
Domestic container stack trains 9.0 10.4
Z trains (trailers and containers) 9.6 11.1
Unit bulk trains 1.2 1.4
Unit auto trains 0 0
Carload through trains 3.3 4.0
Carload locals and light engines 3.7 4.3
Subtotal, Freight trains 38.9 45.3
Amtrak long distance trains 2 2
Amtrak regional trains 22.70 24
Metrolink LA - Orange County trains 19 19
Metrolink LA — Riverside trains 9 9
Subtotal, Passenger trains 52.7 54.0
Grand total 91.6 99.3

Table 2: 2010 Train Counts for the BNSF Fullerton -Atwood Line

Train Type Avg. Trains Per Day | Avg. Trains Per Peak Day
Marine container stack trains 12.1 14.0
Domestic container stack trains 9.0 10.4
Z trains (trailers and containers) 9.6 11.1
Unit bulk trains 1.2 1.4
Unit auto trains 0 0
Carload through trains 3.3 4.0
Carload locals and light engines 3.7 4.3
Subtotal, Freight trains 38.9 45.3
Amtrak long distance trains 2 2
Metrolink LA — Riverside trains 9 9
Subtotal, Passenger trains 11 11
Grand total 49.9 56.3




Table 3: 2010 Train Counts for the BNSF Atwood — Wet Riverside Line Segment

Train Type Avg. Trains Per Day | Avg. Trains Per Peak Day
Marine container stack trains 12.1 14.0
Domestic container stack trains 9.0 10.4
Z trains (trailers and containers) 9.6 11.1
Unit bulk trains 1.8 2.1
Unit auto trains 0.8 0.9
Carload through trains 5.0 6.0
Carload locals and light engines 3.7 4.3
Subtotal, Freight trains 42.0 48.9
Amtrak long distance trains 2 2
Metrolink Orange County-Riverside trains 14 14
Metrolink LA — Riverside trains 9 9
Subtotal, Passenger trains 25 25
Grand total 67.0 74.9

Table 4: 2010 Train Counts for the BNSF West Riveigde — Colton Line Segment

Train Type Avg. Trains Per Day Avg. Trains Per
Peak Day
Marine container stack trains 12.1 14.0
Domestic container stack trains 9.0 10.4
Z trains (trailers and containers) 9.6 11.1
Unit bulk trains 1.8 2.1
Unit auto trains 0.8 0.9
Carload through trains 5.0 6.0
Carload locals and light engines 3.7 4.3
UP Z trains (EB) 1.6 1.8
UP marine container stack trains (EB) 8.7 10.1
UP domestic container stack trains (EB) 1.7 2.0
UP unit auto trains 3.7 4.3
Subtotal, Freight trains 57.7 67.1
Amtrak long distance trains 2 2
Metrolink Riverside — San Bernardino trains 8 8
Subtotal, Passenger trains 10 10
Grand total 67.7 77.1




Table 5: 2010 Train Counts for the BNSF Colton — SaBernardino Line Segment

Train Type Avg. Trains Per Day Avg. Trains Per
Peak Day
Marine container stack trains 12.1 14.0
Domestic container stack trains 9.0 10.4
Z trains (trailers and containers) 9.6 11.1
Unit bulk trains 1.8 2.1
Unit auto trains 0.8 0.9
Carload through trains 5.0 6.0
Carload locals and light engines 3.7 4.3
UP Z trains (EB) 0.3 0.4
UP marine container stack trains (EB) 2.6 3.0
UP domestic container stack trains (EB) 0.2 0.2
Subtotal, Freight trains 45.1 52.4
Amtrak long distance trains 2 2
Metrolink Riverside — San Bernardino trains 8 8
Subtotal, Passenger trains 10 10
Grand total 55.1 62.4

Table 6: 2010 Train Counts for the BNSF Cajon Subdiision San Bernardino — Silverwood

and the UP Mojave Subdivision West Colton - Silverwod

Train Type Avg. Trains Per Day | Avg. Trains Per Peak Day
BNSF Carload 10.0 11.6
BNSF Unit bulk 3.0 35
BNSF Unit auto 1.6 1.9
BNSF Locals and light engines 2.1 2.4
BNSF Marine stack intermodal 17.7 20.5
BNSF Domestic stack intermodal 9.3 10.8
BNSF Z train intermodal 15.0 17.4
UP Carload 15.1 16.0
UP Z train intermodal 0.6 0.7
UP Marine stack intermodal 51 59
UP Domestic stack intermodal 0.4 0.5
UP Unit auto 0.7 0.8
UP Unit bulk 1.3 15
Subtotal, Freight Trains 81.9 93.4
Amtrak Southwest Chief 2 2
Subtotal, Passenger Trains 2 2
Total 83.9 954




Table 7: 2010 Train Counts for the BNSF Cajon Subdiision Silverwood - Barstow

Train Type Avg. Trains Per Day | Avg. Trains Per Peak Day
BNSF Carload 10.0 11.6
BNSF Unit bulk 3.0 3.5
BNSF Unit auto 1.6 1.9
BNSF Locals and light engines 2.1 2.4
BNSF Marine stack intermodal 17.7 20.5
BNSF Domestic stack intermodal 9.3 10.8
BNSF Z train intermodal 15.0 17.4
UP Carload 9.1 10.0
UP Z train intermodal 0.6 0.7
UP Marine stack intermodal 5.1 5.9
UP Domestic stack intermodal 0.4 0.5
UP Unit auto 0.7 0.8
UP Unit bulk 1.3 1.5
Subtotal, Freight Trains 75.9 87.4
Amtrak Southwest Chief 2 2
Subtotal, Passenger Trains 2 2
Total 77.9 89.4

Table 8 presents the 2010 peak-day average tram<by train type for UP trains and
passenger trains operating on UP tracks. As betfoedyain frequencies shown represent the
aggregate frequencies of trains moving in bothctimes, for each train type. The Amtr8kinset
Limitedcount is only one because it operates tri-weeklgaioh direction.

Assumptions concerning train lengths are requioecfl train types to perform the grade
crossing analyses in the companion studies. Therggons shown in Table 9 concerning train
lengths are judgments of the author based on dietervation in the LA Basin, train lengths
used in previous studies, and discussions withhmanagers.

Except for intermodal trains, these lengths aresisb@nt with those used in the 2005 Study. In
the case of intermodal trains, there has been deratle evolution in the technology and traffic
mix, and this evolution is on-going. In the 2005dt, intermodal trains were assumed to be a
mixture of 6,000 and 8,000 foot trains. Since timag, both BNSF and UP have completed
substantial stretches of second main track on trescontinental routes, and the use of
distributed power units (DPU) has expanded. Thesages have enabled the railroads to run
longer trains. Ten-thousand-foot intermodal trars now in regular operation, there are
occasional twelve-thousand-foot intermodal traamg] there have been successful tests of
intermodal trains in excess of eighteen thousaatlifelength. At present, most of the port on-
dock rail terminals cannot build or receive lorgjrs, so the shift to longer trains is happening
more quickly for domestic container trains thanrf@arine container trains. Premium-service
intermodal trains (AKA Z trains), which must acheefaster schedules, also are evolving to
longer train lengths somewhat more slowly thandam@estic container trains.



Table 8: 2010 UP Train Counts

Avg. trains | Trains per
Origin — Destination Pair Train type per day peak day
East LA - Barstow Z Train 0.60 0.70
C of | - Barstow Domestic stagk  0.40 0.46
Alameda Corridor - Barstow Marine stack 5.10 5.92
West Colton - Barstow Carload 3.10 4.00
West Colton - Bakersfield Carload 6.00 6.00
Mira Loma - Barstow Unit auto 0.70 0.81
Alameda Corridor - Barstow Unit coal 0.43 0.50
Barstow - Kaiser Unit grain 0.14 0.17
Barstow - West Colton Unit ethanol 0.43 0.50
Barstow - West Colton Unit ballast 0.29 0.33
LATC - Indio Domestic stack 2.28 2.66
C of | - Indio Domestic stack 2.57 2.98
East LA - Indio Domestic stack  0.57 0.66
Alameda Corridor - Indio Marine stack 12.30 14.27
East LA - Indio Z Train 2.57 2.98
Mira Loma - Indio Unit auto 3.70 4.29
West Colton - Indio Carload 14.48 16.80
West Colton - C of | Carload 1.71 2.00
West Colton - Glendale Line Carload 3.43 4.00
West Colton - J Yard Carload 1.71 2.00
West Colton - Alameda Corridor Carload 1.71 2.00
West Colton - Montclair - Mira Loma Carload 1.71 0@.
West Colton - Kaiser Carload 1.71 2.00
Mira Loma - Alameda Corridor Unit auto 1.71 2.00
Glendale Line - Alameda Corridor Unit Ol 1.71 2.00
West Colton - Silverwood - Palmdale Carload 5.20 006.
LA - Yuma Jct. - Indio Amtrak 1 1
LA - Soto St. Jct. — Riverside Metrolink 12 12
Subtotal, Freight Trains LA — Colton 44.9 51.2
Subtotal, Freight Trains Colton - Indio 38.5 44.6
Subtotal, Freight Trains Colton - Silverwood 23.2 25.4
Subtotal, Passenger Trains 13 13




Table 9: Assumed Train Lengths in 2010

Train Type Length in feet (including locomotives)
Marine container train 30% 6,000, 40% 8,000, 309000
Domestic container train 10% 6,000, 50% 8,000, 407600
Z trains (trailers and containers) 34% 6,000, 66008
Unit auto train 6,000
Unit bulk train 5,000
Carload through train 6,500
Carload locals and light engines 600
Amtrak long-distance train 1,000
Amtrak regional and Metrolink trains 500

3. Train Counts and Train Lengths in 2035

For the development of a 2035 rail traffic scenasite question that arises concerns how much
increase in passenger service frequencies therbaviNeither Amtrak nor the State of
California has proposed any increase in Southetifo@aa Amtrak services in the near future.
Metrolink has published goals for service frequendi would like to provide in 2010, 2015,
2020, 2025, 2030 and 2035. However, it is unceitdimding to provide such services can be
secured. The consultant was directed that for tlipgses of this study, the 2035 level of
passenger train operations reflect the 2010 Andeakice levels (i.e., no growth is assumed in
Amtrak services). Additionally, based on a decisiwade by SCAG in consultation with the
SCRRA, Metrolink’s projections for growth in theservices were adjusted to proposed 2020
service levels for 2035. The Metrolink trains toibgoduced in the future were assumed by the
author to follow the same percentage allocatiope@k-morning, mid-day, peak-evening, and
night hours as is reflected in 2010 schedules.elablsummarizes the passenger train services
included in the capacity analysis. As may be seeen scaling Metrolink back to its desired
2020 service levels, the number of Metrolink pagseitrains is increasing from 58 to 131 per
day, i.e., a 126% increase.



Table 10: 2035 Passenger Service Levels Assumednack Capacity Analysis

Train type 2010 2035
(actual) | (projected)
Amtrak
Southwest Chidfong-distance LA — Chicago via BNSF) 2 2
Sunset Limitedlong-distance LA — New Orleans via UP) 1 1
Surfliners(regional LA — San Diego) 24 24
Metrolink
LA — Orange County 19 31
LA — Fullerton — Riverside 9 0
LA — Fullerton — Riverside — Highgrove - Perris 0 02
Orange County — Atwood — Riverside 14 20
Riverside — San Bernardino 8 20
(continuation of Orange County — Riverside trains)
LA — Pomona — Riverside 12 20

Table 11 compares 2010 peak-day train counts ecésted 2035 train counts for non-
intermodal freight trains. The counts displayedude both directions of traffic. On the BNSF, a
modest allowance for growth in carload traffic lheen made on most routes. An allowance also
has been made for modest growth in unit bulk tta#i somewhat larger allowance has been
made for growth of unit auto traffic. At present\8F does not participate in auto traffic to/from
Southern California except to/from San Diego, assuécessfully outbid BNSF for all other auto
traffic in the region. However, that could chandeew contracts come up for bid again, and so
an allowance has been made for BNSF to participatas traffic in 2035.



Table 11: Forecasted 2035 Non-intermodal Freight Tain Movements

Railroad | Train Type 2010 Peak 2035 Peak
Day Day
BNSF Barstow — Alameda Corridor Carload 2.3 3
BNSF Barstow — Hobart Carload 15 4
BNSF Barstow — Atwood — San Diego Carload 2 3
BNSF Barstow — San Bernardino — Irwindale Carload 2 2
BNSF Barstow — West Colton (UP) Carload 2 2
BNSF Barstow — Alameda Corridor Unit Bulk 1.4 2
BNSF Barstow — Atwood — San Diego Unit Bulk 0.7 3
BNSF Barstow — Alameda Corridor Unit Auto 0 2
BNSF Barstow — Hobart Unit Auto 0 2
BNSF Barstow — Atwood — San Diego Unit Auto 0.9 3
BNSF Barstow — San Bernardino Unit Auto 0 2
UP Indio — West Colton Carload 16.8 23
UP Daggett — West Colton Carload 4 9
UP Palmdale — West Colton Carload 6 6
UP West Colton — Kaiser Carload 2 2
upP West Colton — Pomona — Montclair Carload 2 2
UP West Colton — City of Industry — Anaheim 2 2
Carload
UP West Colton — Alhambra — J Yard Carload 2 2
UP West Colton — Glendale Line Carload 4 5
UP West Colton — East Los Angeles Carload 2 2
UP West Colton — Alameda Corridor Carload 2 3
UP Daggett — West Colton/Kaiser Unit Bulk 1.2 0
UP Daggett — Alameda Corridor Unit Bulk 0.6 8
UP Glendale Line — Alameda Corridor Unit Oil 2 6
UP Daggett — Riverside — Mira Loma Unit Auto 0.9 0
upP Indio — Riverside — Mira Loma Unit Auto 4.3 7
UP Indio — Alameda Corridor Unit Auto 2 2




On the UP, significant allowances have been madgrtawth in long-distance carload traffic
West Colton — Indio and West Colton — Daggett; haavethe existing retinue of Hauler trains
operating west of the West Colton classificatiordyia assumed to be adequate to handle future
traffic levels. A significant allowance also haghanade for growth in unit bulk traffic,

reflecting growing opportunities for export coabasther bulk commodities.

In terms of the percentage of total length of sgiassing over grade crossings between, for
example, West Riverside and Colton, intermodahgaccount for about 81.6% in 2010.
Moreover, since 2000 intermodal traffic has experezl by far the greatest growth among all
types of rail freight traffic in and out of the Lésigeles Basin. This preponderance of
intermodal trains is not expected to wane. Thusleweloping forecasts for 2035 train
movements, the most important element is the fetemfantermodal train movements.

The starting point for developing intermodal treaevement forecasts is the 2035 forecast issued
by the Ports of Los Angeles and Long Beach. Inrtmaist recently issued forecast, the ports are
projecting 43.14 million TEUs (twenty-foot equivateunits) in 2035, counting both inbound and
outbound containers. To translate this annual @goto a peak-day figure, first, a monthly
peaking factor of 1.092 is assumed (i.e., the peakth is 9.2% higher than an average month).
Combined with the previously-posited 1.16 peak-@ayor, this results in a peak-day volume of
150,127.2 TEUs passing through the ports.

Traditionally, the ports have projected a 40% sliarénland point intermodal (IPl) movement
of marine boxes (i.e., marine container trainsj,ibwuecent years this share has been slipping.
For example, for the first 11 months of 2010, thigorof eastbound rail-hauled marine container
volume to total inbound port volume (both expressetEUs) was 34.9% (35.6% excluding
inbound empties).For the year 2006, statistics reported by therimbelal Association of North
America show that rail movements of marine contaime and out of Southern California were
nearly exactly in balance. The author believestihlance is still in effect at present. Thus, the
multiplier on total port volume that determines WU volume of rail movement of marine
containers in and out of Southern California isrdty in the range 35-36%. In Leachman
[2010]° it is estimated that in 2006 only 23% of total @inerized imports at San Pedro Bay
from Asia were destined to a local region defirethtlude Southern California, Southern
Nevada and Utah, all of Arizona and New Mexico, arbrtion of Colorado. Considering
market share losses of the San Pedro Bay porte that time, perhaps the local share has risen
to 24 or 25%. Using 36% as the rail-borne-marinetaimer multiplier, this leaves 39-41% for
imports ultimately consumed out-of-region that moé€ moving in marine containers, i.e., these
imports are trans-loaded to domestic vehicles leafoovement to other regions. In Leachman
[2010], it is estimated that about 36-37% out @ #0% moves east of the Rockies in domestic
container trains originating in Southern Californaath the remaining 3-4% moving to Northern
California and the Pacific Northwest. Thus in 2@é volume of imports trans-loaded to




domestic containers and leaving the region ongraias comparable or slightly higher than the
volume leaving the region intact in marine contesnan trains.

The author believes the trend of declining marketres for marine container trains will continue,
for several reasons. First, large nation-wide irtgrgrpractice trans-loading whereas regional
and smaller importers generally do not, and thgelamporters are gaining market share.
Leachman [2008]estimates that in 2003, the share of total impfoot® Asia to the Continental
USA accounted for by large nation-wide importers\88%. Leachman [2010] estimates that in
2007, this share had climbed to 40%. Second, agdllies of Asian currencies rise relative to
the American dollar, and as interest rates ris&etis more incentive for importers to restructure
supply chains so as to reduce total system invenidre scheme of trans-loading to domestic
containers offers the opportunity to re-allocateond supply to regional demands much later in
time than if destinations are committed before lmgkessel passage. Trans-loading thereby
achieves a much better match-up of supply to demdodeover, if in addition to a cross-dock,
an import warehouse in the Los Angeles Basin iswtaaied, imported goods can be inventoried
until it is known with more certainty where theylvle demanded first. Leachman [2005]
estimates that nation-wide importers practicinghsngentory management schemes and trans-
loading their imported cargoes to domestic contaiaed trailers achieve more than a 20%
reduction in their total supply-chain inventory.ifth certain importers import a mixture of
“weight freight” (i.e., cargoes that reach weightits before cubic capacity of the container is
reached) and “cube freight” (i.e., cargoes thathmeaubic capacity before the weight limit is
reached) from different origins. By unloading theaegoes and blending them when trans-
loading to domestic containers, significant shigpgtonomies can be achieved. Fourth, there is
increasing competition from other ports such asderRupert for the marine container train
traffic, whereas such ports cannot provide comipetiftor trans-loaded cargoes. And fifth, the
expansion of the Panama Canal scheduled for coimpliet 2014 may result in an increasing
share of Asian imports discharged from vesselsudit&d East Coast ports. Leachman [2010]
shows that IPI cargoes are much more sensitivadb diversion than are trans-loaded cargoes.

In this study it is assumed that the 2035 multipdie total San Pedro Bay container volumes that
determines total rail movement of marine contairfier3 EUs) will be 30%, i.e., about 5 points
less than it is at present. It is assumed tha2@3® multiplier on total San Pedro Bay container
volumes that determines east-west volume (agairesgpd in TEUsS) on domestic container
trains is 35%.

The third category of intermodal traffic is accoeshfor by expedited intermodal trains, i.e., so-
called Z trains. This train type at present cossi$ta mix of trailers and domestic containers.
The domestic containers riding eastbound Z trared@minantly carry trans-loaded and re-sold
imports. At present, some of the traffic loadedl@amestic containers and all of the traffic loaded
in trailers riding such trains pays a premium tateeceive premium service. The trailer volume
is almost entirely less-than-trailer-load (LTL)ffratendered to carriers such as Yellow Freight,
ABF, and Roadway, or small-package shipments texader United Parcel Service. Some of the
eastbound LTL and package express traffic are itaggbat have been re-sold. But some portion
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is true domestic freight. So unlike the eastbouadime container trains, which carry no
domestic freight, and the eastbound domestic aoetérains, which carry very little truly
domestic freight, the Z trains may handle a mageiicant amount of domestic freight (mostly
package express). Notwithstanding this fact, ia hudy the volume of future Z train traffic is
assumed to be indexed to the total port volumis.dssumed that a multiplier of 10% on total
2035 port volume determines total 2035 Z trainficgexpressed in TEUS).

The author believes the trend of operating longermodal trains will continue out to 2035 and
beyond. The railroads are continuing to add mocers& main track to their transcontinental
lines; it seems likely that BNSF Los Angeles — @liz will be completely double-tracked well
before 2035, and the UP Los Angeles — El Pasovalsbe completely double-tracked well
before 2035. Refueling terminals and intermodahteals are being modified to accommodate
12,000-foot trains operated with DPU. Table 12 shtive 2035 train length assumptions used in
this study.

Table 12: Assumed Train Lengths in 2035

Train Type Length in feet (including locomotives)
Marine container train 30% 8,000, 40% 10,000, 3&%0QA0
Domestic container train 66% 10,000, 34% 12,000
Z trains (all containers) 30% 6,000, 40% 8,000, 3AWH00
Unit auto train 6,000
Unit bulk train 5,000
Carload through train 6,500
Carload locals and light engines 600
Amtrak long-distance train 1,000
Amtrak regional and Metrolink trains 500

Another important trend is the decline in the uktalers in rail intermodal service. At present,
only UPS and the LTL carriers remain as traileteoners; all others have moved to domestic
containers. The railroads are raising their rabegpfemium service, in light of the fact that
trailers consume two slots (i.e., they cannot beksid). UPS has already converted some of its
rail traffic to domestic containers, as have certaiL carriers. In this study, it is assumed that
the use of trailers in rail intermodal servicetofh Southern California will be discontinued
before 2035, and Z trains will haul only contain@s indicated in Table 12).

Comparing to the data in Table 9, it may be seahlémgth assumptions for all non-intermodal
trains are unchanged from the 2010 length assumptlengths of intermodal trains, however,
are assumed to grow. Domestic container train lengte longest. While some 12,000-foot
marine container trains are assumed, the maringio@n trains are assumed to be distributed
over shorter lengths than the domestic stack tesigths, reflecting the constraints of port



terminals® Lengths of Z trains also are assumed to be dig&tbover shorter lengths than
domestic container trains, owing to their needdioieve faster schedules, but nonetheless longer
than the 2010 lengths.

These assumptions posit a major step up in traigihes from the assumptions of previous
studies. Considering the importance of these assangy comment was requested from network
executives of BNSF and UP. BNSF found the assumgtio be “a very reasonable forecast.”
UP declined to comment.

The next step to translate port volumes into intatah train counts is to identify the TEU
capacity of each train type. The relevant factorgdetermining these capacities are displayed in
Table 13. These factors result in the train copetspeak day in 2035 displayed in Table 14.

Despite the relatively aggressive assumptionsiioreased train lengths, and the assumption of
shifting all trailer freight into domestic contamethe 2035 forecast results in 157 east-west
intermodal trains per peak day operating in the Angeles Basin. Note the sharp increase in the
carrying capacity of Z trains afforded by the reglment of trailer service with domestic
container service.

The next step in the development of the forecasts allocate these train movements to railroads
and to intermodal terminals on each railroad. #ssumed herein that UP and BNSF will have
equal market shares of marine container and doonestitainer train traffic, but that the shares

of Z train traffic (premium rate, priority servicejll be 75% BNSF and 25% UP. These shares
are roughly consistent with current shares. In @4, an allocation of these trains to terminals
is proposed. Table 16 tallies the consequentrkiggiired at the various terminals.

As may be seen, the 2035 forecasts require a suiastacrease in terminal capacities. In terms
of lifts per year, on-dock rail capacity will netarise by about 180%. In the 2035 scenario, it is
assumed herein that 100% of import (eastbound)nadnox volume (30% of total port TEUS) is
entrained at on-dock terminals. Westbound, it &iased that 27.1% of the marine boxes would
contain domestic backhaulsind these domestic-load backhauls are de-trainkir& and the
proposed BNSF SCIG terminal, with all the resthaf tvestbound marine boxes (export loads
and empties) de-trained at on-dock terminals. Thesamptions comprise a maximum
allocation of marine container lifts to on-dockneénals, consistent with port policies to
discourage handling domestic freight within thetpoExcept for handling domestic backhauls in
marine containers, it is assumed that in 2035@7¢-| the proposed BNSF SCIG and all other
intermodal terminals in the Los Angeles Basin waendlusively handle domestic equipment.

2 0 & 0 & 4& + 0 +
0 2& 2 o+ > &7
2 + > &7
2 2) + & &7 2 + > & 2
2 + - +/6/ o+ @2 2 0 / /

+ & 3 & & 2 &



Table 13: Factors for Determining TEU Capacities olntermodal Trains

Train Type Car Length (feet) | Wells Per Car | TEUs Per Slot| Cars Per Train | TEUs Per Train
12,000-ft marine container 265 5 40-foot 1.76 45 279
10,000-ft marine container 265 5 40-foot 1.76 37 1.85
8,000-ft marine container 265 5 40-foot 1.76 30 528
12,000-ft domestic containei203 3 53-foot 2.61 59 923
10,000-ft domestic containe203 3 53-foot 2.61 49 766.6
8,000-ft domestic containerf 203 3 53-foot 2.61 39 106
10,000-ft trailer train 270 5 53-foot 1.30 37 482.4
8,000-ft trailer train 270 5 53-foot 1.30 29 378.1
6,000-ft trailer train 270 5 53-foot 1.30 22 286.8
10,000-ft Z train in 2035 203 3 53-foot 2.61 49 B6
8,000-ft Z train in 2035 203 3 53-foot 2.61 39 610
6,000-ft Z train in 2035 203 3 53-foot 2.61 29 453.

Notes: Train lengths are assumed to exclude locgestContainer trains have two slots per well, centainers may be double-
stacked. Trailers are carried on spine cars andotdore stacked, i.e., only one trailer per wellcémputing the TEUs per slot, a
utilization of 0.88 is assumed for all slots. THeUS per slot for marine container trains are thoreef*0.88 = 1.76. Domestic
containers and trailers have 4,000 cubic feet pacay, whereas high-cube 40-foot marine contaihake 2,700 feet cubic feet of
capacity. It is assumed that cargoes handled iredtoncontainers are all cube freight, i.e., theiceapacity of the boxes is fully
utilized. The TEUs per slot for domestic contaitrams are therefore (4,000/2,700)*2*0.88 = 2.64l &alf that for trailer trains. Z
trains in 2035 are assumed to consist 100% of BBe&omestic container well cars and haulage ofetisais assumed to be eliminated.



Table 14: Forecasted Count of Intermodal Trains byl'ype on a Peak Day in 2035

Train Type Trains Per Peak Day
12,000-ft marine container 21
10,000-ft marine container 28
8,000-ft marine container 21
12,000-ft domestic container 40
10,000-ft domestic container 21
10,000-ft Z train 8
8,000-ft Z train 10
6,000-ft Z train 8
Total intermodal trains 157

The Ports of Los Angeles and Long Beach have sttt fdans that their on-dock rail capacity
will be expanded to accommodate 12.94 million TEU2030° According to statistics

collected by the Intermodal Association of North émca, the mix of marine containers handled
by California railroads in 2009 was 15.23% 20-foonhtainers, 78.51% 40-foot containers, and
6.26% 45-foot containers.For these percentages, 12.94 million TEUs in 28&@slate into

6.94 million lifts in 2030, i.e., about 1.2 millidiits surplus to the maximum allocation of
marine container lifts set forth in Table 16 belowhe proposed expansion of ICTF would raise
its capacity to 1.9 million TEUs per yeSrTranslating this into lifts using the IANA factors
ICTF after the proposed expansion would accommat@ million lifts per year. The proposed
SCIG would have a capacity of 1.8 million TEUs pear'* Translating this TEU capacity into
lifts using the IANA figures, SCIG could achievé®®.million lifts per year. That is, ICTF and
SCIG collectively could process about 2 milliondiper year, i.e., about 1.4 million lifts short of
the amount they would need to handle as in Tahl&ih&n the surplus capacity at on-dock
terminals, this suggests that with either procegsinl.2 million domestic backhauls or 1.2
million domestic containers at on-dock terminalsg@ombination thereof), and given a
productivity improvement at ICTF and SCIG of ab200,000 lifts per year (i.e., about 9.5%),
there would be sufficient capacity at near-docKlffGand SCIG) and on-dock terminals to meet
the forecasted 2035 lifts at on-dock and near-deckinals.

To secure a 50% share of the non-premium interntoalfilc in 2035, UP will have to scramble
with respect to domestic terminal capacity. UPthadand to make a major expansion of its City
of Industry intermodal termink] but its East Los Angeles and LATC facilities heenmed in

by urban development. Even allowing for a 160% espan of City of Industry throughput, on
the order of 60% capacity gains at East Los AngaetesLATC seem to be required. With 24x7
operation and full staffing, such gains may be ebrable, although they likely would pose a
great challenge. Whether adequate parking/contatoesige space exists or not is unclear.
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Nonetheless, it is assumed in this study that bi®ugh a combination of productivity
improvements and terminal expansions, will achigneterminal capacities set forth in Table 16.

Assuming SCIG is approved, and assuming it andamk-terminals can be as productive as
indicated above, then BNSF would be in relativedpd shape with respect to intermodal
terminal capacity in 2035. Only 7-10% productiwigins would be required at Hobart, San
Bernardino and SCIG. However, if SCIG is not appchVBNSF will face a serious challenge as
well.

The final step in development of intermodal traoretasts is to assign UP trains to routes. UP
has two transcontinental routes from Southern @ali&. The Sunset Route passes through
Colton and Indio en route to El Paso, TX, wheregito Kansas City and Texas split. The
Overland Route utilizes trackage rights on the BNi8f the Colton vicinity to Daggett (just
east of Barstow) en route to Salt Lake City, UT ahiinately Chicago. In Inland Empire
Mainline Rail Study (2005), the percentage allamativas roughly 2/%° via Indio and 1/% via
Daggett. But as UP has completed more and morendenain track on the Sunset Route, the
percentage routed via Daggett has dropped. Theneskallocation of 2035 UP intermodal trains
to routes is displayed in Table 22. As may be sabkaut an 84% allocation of UP intermodal
trains to the Sunset Route is now assumed.

A summary of the projected 2035 peak-day BNSF mé&atal trains by route is provided in
Table 23.

Tables 10, 11, 17 and 18 delineate the througgtitérain movements simulated in this study.
In support of related studies of grade crossingactgpin 2035, tallies of trains counts by BNSF
line segment are provided in Tables 19 through 25.



Table 15: Allocation of Intermodal Trains to Intermodal Terminals in 2035

Train Type Total |UP BNSF | UP* BNSF | UP® | BNSF’ | BNSF | UP upP UP | BNSH
Count | Count | Count | On-Dock | On-Dock | ICTF | SCIG | Hobart | East LA | LATC | COI | SBD
Marine stack 12K 21 10.5 10.5 10.5 10.5 0 0 0 0 0 00
Marine stack 10K 28 14 14 14 14 0 0 0 0 0 0 0
Marine stack 8K 21 10.5 10.5 10.5 10.5 0 0 0 0 0 00
Domestic stack 12K 40 20 20 0 0 12 12 5 4 0 4 3
Domestic stack 10K 21 10.5 10.5 0 0 4.5 4.5 3 1 4 1 3
Z train 10K 8 2 6 0 0 0 0 6 1 0 1 0
Z train 8K 10 2.5 7.5 0 0 0 0 5.5 1.5 0 1 2
Z train 6K 8 2 6 0 0 0 0 6 1 1 0 0
Totals 157 72 85 35 35 16.5 16.5 25.5 8.5 5 1 8
Note: “SBD” refers to the BNSF’'s San Bernardinemtodal facility.
Table 16: Comparison of 2007 Actual Lifts and 203Required Lifts by Terminal
UP BNSF BNSF UP UP UP BNSF
On-Dock | ICTF SCIG Hobart East LA | LATC |COI SBD
Required lifts per peak day in 2035 19,977 5,880 5,880 4,997 1,777\ 1,227, 1,733| 2,096
Required lifts per year in 2035 5,741,000,690,000 1,690,000 1,501,000 563,000 300,000 498,000| 537,000
Actual lifts per year in 2007 2,003,000 710,000 NA | 1,374,000 359,000| 186,000 192,000/ 500,000
Proposed expansions (done before 2035944,000 1,088,000 966,000

Notes: Figures expressing lifts per year are rodridehe nearest thousand. The BNSF Southern @Qailifdnternational Gateway (SCIG) is a proposed
terminal, not yet approved. “LATC" is short for thes Angeles Transportation Center, “COI” is sHortCity of Industry and “SBD” is short for San
Bernardino. Considering the mix of 20-foot containkandled on marine container trains, 1.8 per loaded slot are assumed for marine caostatrains.
88% of slots are assumed to be loaded for all traiedygt all terminals. It is assumed in this analifsi$ 27.1% of westbound marine containers in 2888ain
domestic backhauls, and all of these backhauldedteained at ICTF and SCIG. All other westboundingacontainers contain export loads or are emptly a
are assumed to be de-trained at on-dock terminals
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Table 17: Assumed 2035 UP Intermodal Trains by Roet

Train Type Trains Per Peak Day| Via Indio | Via Daggett
Alameda Corridor 12K Marine Stack 10.5 10.5 0
Alameda Corridor 10K Marine Stack 14 11.2 2.8
Alameda Corridor 8K Marine Stack 10.5 6.3 4.2
Alameda Corridor 12K Domestic Stack 12 12 0
Alameda Corridor 10K Domestic Stack 4.5 3.6 0.9
East Los Angeles 12K Domestic Stack 4 4 0
East Los Angeles 10K Z Train 1 0 1
East Los Angeles 8K Z Train 1 1 0
East Los Angeles 6K Z Train 1.5 1.5 0
LATC 10K Domestic Stack 4 4 0
LATC 6K Z Train 1 1 0
COlI 12K Domestic Stack 4 2.86 1.14
COlI 10K Domestic Stack 1 1 0
COI 10K Z Train 1 1 0
COI 8K Z Train 1 0.64 0.36
Totals 72 60.6 11.4

Table 18: Assumed 2035 BNSF Inter

modal Trains by Rde

Train Type Trains Per Peak Day
Alameda Corridor 12K Marine Stack 10.5
Alameda Corridor 10K Marine Stack 14
Alameda Corridor 8K Marine Stack 10.5
Alameda Corridor 12K Domestic Stack 12
Alameda Corridor 10K Domestic Stack 4.5
Hobart 12K Domestic Stack 5
Hobart 10K Domestic Stack 3
Hobart 10K Z Train 6
Hobart 8K Z Train 5.5
Hobart 6K Z Train 6
San Bernardino 12K Domestic Stack 3
San Bernardino 10K Domestic Stack 3
San Bernardino 8K Z Train 2
Total 85




Table 19: 2035 Train Counts for the BNSF Hobart — Ellerton Line Segment

Train Type Avg. Trains Per Peak Day
12,000-ft marine container stack trains 10.5
10,000-ft marine container stack trains 14
8,000-ft marine container stack trains 10.5
12,000-ft domestic container stack trajns 17
10,000-ft domestic container stack trajns 7.5
10,000-ft Z trains 6
8,000-ft Z trains 55
6,000-ft Z trains 6
Unit bulk trains 2
Unit auto trains 4
Carload through trains 7
Subtotal, Freight trains 90
Amtrak long distance trains 2
Amtrak regional trains 24
Metrolink LA - Orange County trains 31
Metrolink LA — Riverside trains 20
Subtotal, Passenger trains 77
Grand total 167

Table 20: 2035 Train Counts for the BNSF Fullerton- Atwood Line Segment

Train Type Avg. Trains Per Peak Day
12,000-ft marine container stack trains 10.5
10,000-ft marine container stack trains 14
8,000-ft marine container stack trains 10.5
12,000-ft domestic container stack trajns 17
10,000-ft domestic container stack trajns 7.5
10,000-ft Z trains 6
8,000-ft Z trains 55
6,000-ft Z trains 6
Unit bulk trains 2
Unit auto trains 4
Carload through trains 7
Subtotal, Freight trains 90
Amtrak long distance trains 2
Metrolink LA — Riverside trains 20
Subtotal, Passenger trains 22
Grand total 112




Table 21: 2035 Train Counts for the BNSF Atwood — Wst Riverside Line Segment

Train Type Avg. Trains Per Peak Day
12,000-ft marine container stack trains 10.5
10,000-ft marine container stack trains 14
8,000-ft marine container stack trains 10.5
12,000-ft domestic container stack trains 17
10,000-ft domestic container stack trains 7.5
10,000-ft Z trains 6
8,000-ft Z trains 55
6,000-ft Z trains 6

Unit bulk trains 5

Unit auto trains I
Carload through trains 10
Subtotal, Freight trains 99
Amtrak long distance trains 2
Metrolink Orange County — Riverside traipns 20
Metrolink LA — Riverside — Perris trains 20
Subtotal, Passenger trains 42
Grand total 141




Table 22: 2035 Train Counts for the BNSF West Riveside — Colton Line Segment

Train Type Avg. Trains Per
Peak Day
12,000-ft marine container stack trains 10.5
10,000-ft marine container stack trains 14
8,000-ft marine container stack trains 10.5
12,000-ft domestic container stack trains 17
10,000-ft domestic container stack trains 7.5
10,000-ft Z trains 6
8,000-ft Z trains 5.5
6,000-ft Z trains 6
Unit bulk trains 5
Unit auto trains 7
Carload through trains 10
UP Mira Loma unit auto trains 7
UP East LA & Alameda Corridor unit auto 1 (EB only)
UP 6,000-ft Z Trains 1 (EB only)
UP 8,000-ft Z Trains 1.25 (EB only)
UP 10,000-ft Z Trains 1 (EB only)
UP 10,000-ft domestic container stack trains 51 ¢nly)
UP 12,000-ft domestic container stack trains 10 (BR)
UP 8,000-ft marine container stack trains 5.25 (iBB))
UP 10,000-ft marine container stack trains 7 (EB/on
UP 12,000-ft marine container stack trains 5.25 ¢BB)
UP unit bulk trains 4 (EB only)
Subtotal, Freight trains 147
Amtrak long distance trains 2
Metrolink Riverside — San Bernardino trains 20
Metrolink Riverside — Perris trains 20
Subtotal, Passenger trains 42
Grand total 189

Note: Under Alternatives to the Status Quo routhtrains, the Eastbound-only UP trains are
diverted to the Alhambra Subdivision, reducingtibtal freight trains to 106 per peak day.




Table 23: 2035 Train Counts for the BNSF Colton

— & Bernardino Line Segment

Train Type Avg. Trains Per Peak Day
BNSF 12,000-ft marine stack trains 10.5
BNSF 10,000-ft marine stack trains 14
BNSF 8,000-ft marine stack trains 10.5
BNSF 12,000-ft domestic stack trains 20
BNSF 10,000-ft domestic stack trains 10.5
BNSF 10,000-ft Z trains 6
BNSF 8,000-ft Z trains 7.5
BNSF 6,000-ft Z trains 6
BNSF unit bulk trains 5
BNSF unit auto trains 7
BNSF carload trains 12
UP 6,000-ft Z trains (EB) 0.5
UP 8,000-ft Z trains (EB) 0.2
UP 10,000-ft Z trains (EB) 0
UP 10,000-ft domestic stack trains (EB) 0.95
UP 12,000-ft domestic stack trains (EB) 0.6
UP 8,000-ft marine stack trains (EB) 2.1
UP 10,000-ft marine stack trains (EB 1.4
UP 12,000-ft marine stack trains (EB 0
UP unit bulk trains (EB) 4
Subtotal, Freight trains 118.7
Amtrak Southwest Chief 2
Metrolink Riverside - San Bernardino 20
Subtotal, Passenger trains 22
Total 140.7

Note: Under Alternatives to the Status Quo routhtrains, the Eastbound-only UP trains are
diverted to the UP’s Mojave Subdivision, reducihg total freight trains to 109 per peak day.



Table 24: 2035 Train Counts for the BNSF Cajon Subgision San Bernardino —
Silverwood and the UP Mojave Subdivision West Colto— Silverwood

Train Type Avg. Trains Per Peak Day
BNSF 12,000-ft marine stack trains 10.5
BNSF 10,000-ft marine stack trains 14
BNSF 8,000-ft marine stack trains 10.5
BNSF 12,000-ft domestic stack trains 20
BNSF 10,000-ft domestic stack trains 10.5
BNSF 10,000-ft Z trains 6
BNSF 8,000-ft Z trains 7.5
BNSF 6,000-ft Z trains 6
BNSF unit bulk trains 5
BNSF unit auto trains 9
BNSF carload trains (except West Colton - Barstow) 12
BNSF West Colton - Barstow carload trains 2
UP 12,000-ft marine stack trains 0

UP 10,000-ft marine stack trains 2.8
UP 8,000-ft marine stack trains 4.2

UP 12,000-ft domestic stack trains 1.1
UP 10,000-ft domestic stack trains 1.9
UP 10,000-ft Z trains 0

UP 8,000-ft Z trains 0.4

UP 6,000-ft Z trains 1

UP unit bulk trains 8

UP carload trains (except Mojave Subdivision cafjoa 9

UP Mojave Subdivision carload trains 6
Subtotal, Freight trains 147.4
Amtrak Southwest Chief 2
Subtotal, Passenger trains 2
Total 149.4




Table 25: 2035 Train Counts for the BNSF Cajon Subgision Silverwood — Barstow

Train Type Avg. Trains Per Peak Day
BNSF 12,000-ft marine stack trains 10.5

BNSF 10,000-ft marine stack trains 14

BNSF 8,000-ft marine stack trains 10.5

BNSF 12,000-ft domestic stack trains 20

BNSF 10,000-ft domestic stack trains 10.5

BNSF 10,000-ft Z trains 6

BNSF 8,000-ft Z trains 7.5

BNSF 6,000-ft Z trains 6
BNSF unit bulk trains 5
BNSF unit auto trains 9
BNSF carload trains (except West Colton - Barstow) 12
BNSF West Colton - Barstow carload trains 2
UP 12,000-ft marine stack trains 0

UP 10,000-ft marine stack trains 2.8
UP 8,000-ft marine stack trains 4.2
UP 12,000-ft domestic stack trains 1.1
UP 10,000-ft domestic stack trains 1.9
UP 10,000-ft Z trains 0

UP 8,000-ft Z trains 0.4
UP 6,000-ft Z trains
UP unit bulk trains
UP carload trains
Subtotal, Freight trains 1
Amtrak Southwest Chief
Subtotal, Passenger trains
Total 143.4
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Table 26 lists the 2035 counts of UP freight tr@ovements in the study area. Because of the
routing flexibility, specific counts for the Los Aeles Subdivision and the Alhambra
Subdivision are not shown, nor are specific cotortshe UP Mojave Subdivision and the BNSF
Cajon Subdivision. To the counts listed in Table @t must add the 20 Metrolink Los Angeles
— Pomona — Riverside commuter trains per day ple®ne (tri-weekly) AmtraSunset Limited
on the Los Angeles — Indio run. Table 27 providdéistang of the trains traversing the UP Yuma
Subdivision between Colton Crossing and Indio.



Table 26: 2035 UP Train Counts

Origin-Destination Pair Train Type Avg. Trains
Per Peak Day
LATC - Indio 6,000-ft Z trains 1
LATC - Indio 10,000-ft Domestic container 4
East LA - Indio 8,000-ft Z trains 15
East LA - Indio 10,000-ft Z trains 1
East LA - Indio 10,000-ft Domestic containger 4
East LA - Daggett 6,000-ft Z trains 1
East LA - Daggett 10,000-ft Domestic container 1
Alameda Corridor - Indio 8,000-ft Marine container 6.3
Alameda Corridor - Indio 10,000-ft Marine containe 11.2
Alameda Corridor - Indio 12,000-ft Marine containe 10.5
Alameda Corridor - Indio 10,000-ft Domestic con&xi 3.6
Alameda Corridor - Indio 12,000-ft Domestic con&xi 12
Alameda Corridor - Daggett 8,000-ft Marine conéain 4.2
Alameda Corridor - Daggett 10,000-ft Marine conéain 2.8
Alameda Corridor - Daggett 10,000-ft Domestic corga 0.9
City of Industry - Indio 8,000-ft Z trains 0.6
City of Industry - Indio 10,000-ft Z trains 1
City of Industry - Indio 10,000-ft Domestic comar 1
City of Industry - Indio 12,000-ft Domestic comar 2.9
City of Industry - Daggett 8,000-ft Z trains 0.4
City of Industry - Daggett 12,000-ft Domestic cantx 1.1
Alameda Corridor — Indio Unit auto 1
East LA — Indio Unit auto 1
Mira Loma — Indio Unit Auto Unit auto 7
Alameda Corridor — Daggett Unit bulk 8
Alameda Corridor — Glendale Line Unit oil 6
Mead (Alameda Corr.) — W. Colton Carload 3
J Yard - Aurant - West Colton Carload 2
East LA — West Colton Carload 4
Montclair - Pomona - West Colton Carload 2
Glendale Line — West Colton Carload 5
City of Industry — West Colton Carload 2
Fontana — West Colton Carload 2
West Colton — Mojave Subdivision Carload 6
West Colton — Indio Carload 23
West Colton — Daggett Carload 9
Subtotal, LA — Pomona 98
Subtotal, Pomona — W. Colton/W. 109
Riverside
Subtotal, Colton - Indio 92.6




Table 27: 2035 Train Counts for the UP Colton — Int Line Segment

Train Type Avg. Trains Per Peak Day
12,000-ft marine container stack trains 10.5
10,000-ft marine container stack trains 11.2
8,000-ft marine container stack trains 6.3
12,000-ft domestic container stack trajns 18.9
10,000-ft domestic container stack trajns 8.6
10,000-ft Z trains 2
8,000-ft Z trains 2.1
6,000-ft Z trains 1
Unit auto trains 9
Carload trains 23
Subtotal, Freight trains 92.6
Amtrak long distance trains 1
Subtotal, Passenger trains 1
Grand total 92.6




4. Routing Alternatives

Four routing alternatives to the Status Quo armisated and analyzed in this report. The
motivation for consideration of these alternatisesms from the following factors:

Routing trains via the UP Los Angeles Subdivisiovoives use of trackage rights over
the BNSF Line between Colton Crossing and WestRigte. This is the most heavily
utilized line segment in the Los Angeles Basin. &gion of the capacity of this segment
to accommodate 2025 traffic levels is relativelfficult and expensive under the Status
Quo alternative, requiring a fourth main track pilysg junctions to enter and exit

BNSF tracks. Moreover, double-tracking the remarportions of the UP Los Angeles
Subdivision would be very costly, involving duplita of the lengthy Santa Ana River
bridge as well as significant property-taking aadle removal in Riverside. Expansion
of capacity of the UP Alhambra Subdivision betw®éast Colton and Pomona is more
practical and much less costly.

The UP Mojave Subdivision is relatively underutdiz whereas the BNSF Line through
Riverside, San Bernardino and over Cajon Passasillgautilized. Integrating the UP
Mojave Subdivision to be flexibly dispatched a# Wwere another BNSF track on the
south slope of Cajon Pass, would significantly medirack capacity expenditures needed
to accommodate 2035 traffic levels.

Blending high levels of passenger and through Iftiigiin operations on the same line
poses significant risks. Given the presence ofWl#omain lines, it is possible to allocate
most UP freight and Metrolink passenger operatants separate lines. In particular,
Shifting UP trains operating between Cajon PassRordona off the BNSF Line and the
UP Los Angeles Subdivision and onto the UP PalmdateUP Alhambra Subdivisions
reduces conflicts between Metrolink commuter traind UP freight operations.

All four alternatives to the Status Quo (Figureas® identical east of Pomona: They concentrate
UP through train movements via the Alhambra Sulsthvi and the Mojave Subdivision, leaving
only the Mira Loma auto trains and a carload Idc&ight to exercise trackage rights over the
BNSF between Colton and West Riverside and utihizeLos Angeles Subdivision between
West Riverside and Pomona. These four alternatgasentrate about 92% of UP through train
movements via West Colton versus only 8% via theLo$ Angeles Subdivision through
Riverside. Compared to the Status Quo, they rethectotal through train counts in 2035
through downtown Riverside and downtown San Beiinartly 41 and 10, respectively. See
Table 28.

The four alternatives to the Status Quo differ dnlyerms of the routing of UP through train

movements west of Pomona. One alternative is thme s the Status Quo west of Pomona, one
increases the concentration of Metrolink and Urkaific operations on the same line, and two
others significantly reduce the co-mingling of pasger and freight operations west of Pomona.



Figure 4: Status Quo Routing

Table 28: Forecasted Peak-Day Through Freight TrairCounts in Riverside and San
Bernardino

Riverside San Bernardino
Routing Alternative 2035 2035
Status Quo 147 119
Alternatives to Status Quo 106 109
Reduction from Alternatives 41 10

The alternatives to Status Quo are summarizedllasvi

Modified Status QudOperations west of Pomona are the same as iattias Quo, i.e.,
most UP trains follow a one-way loop westboundlaAlhambra Subdivision and
eastbound on the Los Angeles Subdivision. Easbaidha, only the Mira Loma auto
trains and a carload local freight normally operasethe Los Angeles Subdivision.
Freight trains to/from Daggett operate via the Mej&ubdivision. (Figure 5).



Figure 5: Modified Status Quo Routing

Alternative 1a:Same as Modified Status Quo west of Pomona artth nbColton. West
of Pomona, about 84% of UP through train movemkeetaeen Pomona and downtown
Los Angeles points are routed via the UP Los Argi8lebdivision (Figure 6). Only UP
intermodal trains utilizing the City of Industrytermodal terminal, UP carload trains
to/from the Metrolink Glendale Line, and UP carldeglght trains making pick-ups or
setouts between Pomona and Yuma Jct. on the AllaaBudvdivision are normally
routed via the UP Alhambra Subdivision west of Poen fly-over is implemented at
Pomona to mitigate conflicts between Metrolink &ifel freight trains. This alternative
largely separates Metrolink and UP through fremerations east of Pomona, but
concentrates them together on the Los Angeles Sishmh west of Pomona.

Figure 6: Alternative 1a Routing



Alternative 1b:Similar to Alternative 1a, but with the additiorfieature that Metrolink
Riverside — Pomona — Los Angeles trains are restbuta the UP Alhambra Subdivision
west of Pomona (blue line, Figure 7). The statimp st City of Industry would be re-
sited on the Alhambra Subdivision, and the stasiimp at Montebello would be closed
(with passengers re-directed to the Commerce statiche BSNF Line). A new station
stop at Alhambra could be introduced, or Metrolokild switch to/from its existing
tracks at EI Monte to serve CSU-Northridge. In @idigrnative, the carload trains to/from
the Metrolink Glendale Line are re-routed via tleslAngeles Subdivision and the East
Bank Line, raising the percentage of UP througimtnaovements between Pomona and
downtown Los Angeles routes via the Los AngelesdBigion to 89%. A fly-over is
implemented at Pomona to mitigate conflicts betwdetrolink and UP freight trains.
Under this alternative, Metrolink operations and\heUP through train movements are
largely disjoint, thereby sharply reducing lialyiliisks.

Figure 7: Alternative 1b Routing

Alternative 2:Same as Modified Status Quo east of Pomona anld ab€olton. West of
Pomona, 100% of UP through train movements betwasnona and downtown Los
Angeles points are routed via the UP Alhambra Susidin (Figure 8). Metrolink
operations continue via the UP Los Angeles SubainidJnder this alternative,
Metrolink operations and heavy UP through train eraents are disjoint westward from
Pomona as far as the Los Angeles River, but theydhe concentrated together along
the Metrolink East Bank Line (see Figure 1).



Figure 8: Alternative 2 Routing

The rationale for formulating and analyzing theser falternatives is as follows. It is clear that
future UP freight traffic needs to be concentraiedhe UP Alhambra Line west of Pomona, in
order to avoid the congestion on the Riverside koGidCrossing segment that would result from
overlaying UP traffic on top of heavy BNSF and Mditik traffic. But it is not cleaa priori

how UP freight traffic should be routed west of Rmra. Alternatives 1a and 1b test
concentration of UP freight traffic on the UP Losgkles Subdivision, while Alternative 2 tests
concentration of UP freight traffic on the UP Alhlara Subdivision. Alternative 1b tests the
additional feature of re-routing Metrolink trainsto the Alhambra Subdivision (west of
Pomona) and away from heavy UP freight traffic.



5. Train Dispatching Simulations

There is not a fixed capacity figure appropriatedoy given rail line. Average dispatching
delays increase whenever more trains are addedtirte.&ach increment in delay reduces the
quality of service and increases the cost of opegdhe rail line; passenger schedules and
freight delivery schedules must be slowed downrande rolling stock is required per unit
traffic. Figure 9 illustrates the general trade{métween transit time and traffic level. The trade-
off is worse, i.e., the transit times rise morerphawith increasing volume, when the line
handles a mix of trains that travel at differergegs (e.g., freight and passenger).

Discrete-event simulation of railroad traffic isedsin this study to examine possible upgrades to
the rail lines to handle the rising freight andgeagyer volumes. The general analytical strategy
taken in this study is to compare Year 2035 digpatcsimulations to simulations of the Year
2000 Base Case and take note of the simulatedgevdispatching delays for BNSF trains, UP
trains, Amtrak trains and Metrolink trains. If dgdaare above Year 2000 levels for any operator,
we devise promising track capacity improvementsiandrporate them into the 2035
simulations to determine the reduction affordedigpatching delays. This process continues
until a program of track capacity improvements tratlvides simulated average dispatching
delays close to Year 2000 levels for all operat®echieved. In this way, we plan track capacity
just sufficient to enable a quality of rail servicemparable to that achieved in the Year 2000
Base Case.

Figure 9: Rail Line Capacity: The Trade-Off betweenTrain Volume and Delay
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The Simulation Model

Since 1983, Leachman and Associates has progrgsdeseloped simulation methodology to
model the complicated rail networks in the Los Aiegenland Empire trade corridor region.

The simulation model is based on a discrete evetlhadology and developed using the Arena®©
Simulation Languag® Physical resources modeled include rail junctimnsrossover

movement in a rail network, and physical track died into track segments with uniform speed
limits. The simulation network comprises of nodes arcs, where nodes consist of one or more
contiguous segments, and arcs represent movenoemtoine node to another.

Simulation statistics are compiled for 100 conseeypeak-days (which effectively “stress-tests”
the improvements). Freight train departure timesrandomized, while passenger train departure
times are fixed. The model incorporates assumptiagit train lengths and tonnages,
acceleration and deceleration rates, track cordigums and speed limits. The model also
incorporates traffic control logic to resolve cactl$ and thereby “dispatch” the railroad.
Technical discussions of the traffic control logied simulation methodology are summarized
below. Further details are available in the opeademic literaturé®

Figure 10 provides a simplified overview of thd dispatch model. Data-file inputs to the
model include Train Schedule, Train Type, and Tidekwork. The Train Schedule for an
origin station generates Departing Train Entitied & stored in the Event Calendar. The Event
Calendar interacts with the Central Dispatchingohiitnm to decide on moving the train entity
or on stopping the train. Moving the train wilizeresources and generate next events, while
stopping the train will cause the train to decdksratop, and be placed in a queue to wait.
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Figure 10: Overview of Rail Dispatch Model Structue

INPUT
Train Schedule Train Type Track Netwark

v v

Gener,_ate Seize Resources
Departing Generate Events

\

Event | Central Dispatch
Calendar \ Algorithm
SIMULATION Terminate Stopped
LOGIC Train Entity Train Queue
A
OUTPUT

Delay Flow Time

Input data to the model includes the rail netwdike(segments, junction and crossover switches,
speed limits), train types (priority, origin, degttion, length, maximum speed, acceleration and
deceleration rates), and train schedules (origthd®stination, train type, starting times). For the
purposes of the current study, maximum speed arelexation rates were made a function of
line gradient in order to accurately simulate operaeof heavy trains over mountain grades.
Values for maximum speed and acceleration ratefascéion of gradient were pre-computed
based on train tonnage; locomotive horsepower, hteigd tractive effort; and standard
assumptions for rolling resistance, locomotiveaincy and adhesion.

The simulation logic is briefly summarized as falka An event calendar is maintained within

the simulation containing events for trains reamgépart and train arrivals at junctions and end
points of track segments. The Central DispatchitgpAthm is called to process each event and
decide whether the train should continue movirgy,(take possession of additional track
resources) or begin to decelerate to a stop. iA isasimulated to begin decelerating to a stop
either when the necessary track segment or junoti®ource has been awarded to some other
movement, or a continuation of its movement wowadse a deadlock. If the train is stopped, the
train is placed in a queue to wait for an availdldek resource.

If the Central Dispatching Algorithm decides to mathe train, the algorithm determines the
following:

The distance the train travels within the awardesburce



The time of travel over the resource, accountingcf@ange-of-speed points
The successor track resources that could be pessbgghe train

The Algorithm assigns the track resources to thm tand schedules “resource-free” events that
release track resources the train no longer needsgdthis movement. Ultimately, an event is
scheduled to represent the time the train finishegement.

When a resource-free event is processed, all &éivestm the stopped train queue are checked to
see whether this released resource can triggeivament for one of the stopped trains. The
triggered train in the queue is the one with thghbst priority and longest waiting time. Its
movement will be determined by the Central DispiaglAlgorithm in the same manner as
described above.

Finally, if the event is a train arrival at its tleation terminal, statistics concerning the train
movement will be recorded and the train will be osed from the system. When the simulation
finishes, the primary outputs are the average data) average transit time by train type and
origin-destination pair.

Input and Output Files

Input data for the train dispatching simulation mlod categorized in terms of the Track
Network, Train Types, and Train Schedules.

The Track Network data (i.e., the physical rail@k) is represented in terms of two types of
resources: track segments and junction switchesh Eagment of track has a specified uniform
speed limit and extends between other segmentsdifidtent speed limits or junctions in the
network for crossover or diverging movement. Patathcks are distinct segments. Maximum
speed over junction switches also is specifiedhis data.

The Train Type data specifies the train length, imaxn speed, and acceleration and
deceleration rates for each train type. The lakiexe parameters are a function of the line
gradient.

The Train Schedule data specifies the train typgiroand destination for each train ID. It also
specifies inter-arrival times (i.e., times betweensecutive departure times for the same train
ID). Inter-arrival times may be fixed as a schedui¢hey may be randomized by the simulation
according to user-specified probability distribuiso

Year 2000 simulations including all main line nmbvements in the study area were completed
by Leachman and Associates in previous phasesso$tidy'’ For convenience, statistics on
simulated Year 2000 transit times and dispatchiglgyd are included in this report.
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Output data from the simulation consists of tebesfiof statistical summaries by train ID and by
location. The summary by train ID specifies thédaing information for each train ID:

Transit time: mean, standard deviation, minimumximam

Delay: mean, standard deviation, minimum, maximum

Mileage: mean, standard deviation, minimum, maxm{iote: mileage may vary when
there are alternative routes through the rail ndtviar a given train 1D)

Size of queue of waiting trains at origin statiaserage, maximum

Wait time at origin station: average over traimsttwaited

Probability train waits at origin station (i.era€tion of simulated trains that were
delayed from starting)

The summary by location (“node”) specifies thedualing information for each location and
train ID:

Probability train is stopped at that location.(ifeaction of simulated trains that were
stopped at that location)
Average wait time when train was stopped

Model Validation

The Leachman and Associates’ train dispatching mees validated in an earlier stuf/A
brief summary of that validation is provided here.

A data set of 25 actual BNSF double-stack contana&n movements operating over a thirty-day
period (mid-April to mid-May, 2003) was obtainedrin the railroad. These trains originated at
the Maersk/APM on-dock rail terminal in the Portlais Angeles and were destined to eastern
points, primarily Chicago. The data set providedBINSF included passing times at selected
points for the actual Maersk container train movetsieThe southernmost passing point is CP
Sepulveda (1.3 miles north of Long Beach Jct.juhetion between lines to Terminal Island and
the Port of Long Beach proper); the northernmossipg point is Colton Crossing.

Operation of these same 25 trains was simulateddaet Long Beach Jct. and Colton Crossing,
juxtaposed with all the Year 2000 traffic levelsdebed inLos Angeles — Inland Empire
Railroad Main Line Advanced Planning Study (2082$imulation results for the 25 Maersk
stack trains between CP Sepulveda and Colton Gwpssere compared to statistics on the actual
transit times between these points in order tadaddi the simulation model.
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Undertaking a train-by-train review of the passiimges of the actual train movements, two
anomalies were discovered. Train #19 experiendbdea-hour delay between Hobart and Pico
Rivera, and train #22 experienced a 2 hour, 45 taidalay between Riverside and

Colton. Evidently there were disruptions (e.qackside detector alarms, pickups or setouts,
change of locomotives, etc.) impacting these t@mtmovements. Such disruptions are not
included in our simulations. Thus, we did the corgman without these two trains.

Considering the 23 BNSF trains (trains #19 ande22aved), statistics on actual and simulated
transit times CP Sepulveda - Colton Crossing asplayed in Table 29. As may be seen, the
statistics on actual and simulated trains are rkatdy close. The very minor differences are
well within the levels of expected variability f@B train movements.

Table 29: Actual vs. Simulated Transit Times, CP Smilveda — Colton Crossing

Statistic Actual Simulated
Mean 3 hours, 26 minutes 3 hours, 28 minutes
Standard deviation 0 hour, 43 minutes 0 hours, 51 minutes
Minimum 2 hours, 10 minutes 2 hours, 27 minutes
Maximum 4 hours, 53 minutes 5 hours, 01 minutes

Source: Mallon, Larry G., J. D. Hwang and R. C.dleaan,Optimization of Military and Commercial Goods
Movement Through Southern California Using InforimafTechnologyprepared for US Navy Space and Naval
Warfare Systems Center, Center for Commercial Depént of Transportation Technologies, Cal-Stateversity
at Long Beach, Sept., 2003.



6. Simulation Results

Three simulation models were developed to covamnaih rail lines in the study area. One model
encompasses all rail main lines from the Redonadmections to the Alameda Corridor to and
including Colton Crossing. A second model incorpesdines north of West Colton and Colton
Crossing to Barstow. A third model treats the URMéLSubdivision from Colton Crossing to
Indio.*® Multiple simulation runs were made with each motksting the Year 2035 train counts
on various trackage configurations and compariegdsults to results of runs made in previous
studies with Year 2000 trackage and train courdsréasons of space, statistics on the results of
all runs are not reported; in most cases, onlstagstics for then run in which dispatching

delays were brought down to Year 2000 levels gverted below. The results are discussed
separately for each of the three simulation models.

Los Angeles — Colton Crossing

The Status Quo routing of trains was analyzed. fksthe outset, the Los Angeles — Colton
simulation model was run with a trackage configorateflecting current conditions plus
improvements in progress or announced, as follows:

BNSF: Three main tracks completed Hobart — Fulterttackage as-is Fullerton — West
Riverside, trackage as-is West Riverside — Highgrohree main tracks completed
Highgrove — Colton Crossing, Colton Crossing sejearavith flying-junction
connections

UP Los Angeles Subdivision: As is

UP Alhambra Subdivision: Two main tracks compleféest Colton — Pomona, rest as-is

Simulations of projected 2035 traffic levels follimg the Status Quo routings over this trackage
configuration resulted in excessive and unstablaydelt was evident that more trackage is
required. So another simulation run was made watkage expanded as follows:

BNSF: Four main tracks Hobart — Fullerton, threemtieacks Fullerton — West
Riverside, full flying junction at West Riversideur main tracks West Riverside —
Colton Crossing, Colton Crossing separated witim@yjunction connections

UP Los Angeles Subdivision: As is

UP Alhambra Subdivision: Two main tracks completéest Colton — Pomona and
Pomona — City of Industry, full flying junction Rancho (West Colton), rest as-is




For this configuration, the dispatching delays wasmparable with Year 2000 delays, as
documented in Table 30. Shown in the table are awotihage dispatching delays and average
transit times. Delay times account for periods wtraims are stopped as well as extra transit
time when trains move more slowly than their freening speed. As may be seen, delays for
most train types are less than Year 2000 delaygptxdelays for BNSF trains, which averaged
an additional two minutes. Note that the incremerttansit time for BNSF trains is much more
than the increment in delay, reflecting the lowgrat freight train speed limits on the line and
the much heavier and longer trains that are run.

It should be noted that it is very difficult or imgsible to totally match Year 2000 dispatching
delays on the BNSF Line under Year 2035 traffielsyeven for a four-track railroad Hobart —
Fullerton and West Riverside — Colton. An additidmao minutes per BNSF train (on average)
is as close as could be achieved.

Next, the Modified Status Quo alternative was as=#:sThe trackage configuration reflecting
current conditions plus improvements underway awanced was tested in a simulation. Delays
were not nearly as bad as for the Status Quo muofitrains, but still significantly more than the
Year 2000 delays. So another simulation run wasemath trackage expanded as follows:

BNSF: Four main tracks Hobart — Fullerton, threemtieacks Fullerton — Colton
Crossing, Colton Crossing separated with no flyimgetion connections

UP Los Angeles Subdivision: As is

UP Alhambra Subdivision: Two main tracks compléféest Colton — Pomona and
Pomona — City of Industry, full flying junction &ancho (West Colton), rest as-is

For this configuration, the dispatching delays caneg favorably with Year 2000 delays, as
shown in Table 31.

Next, Alternative 1a was assessed. Again, iterairailations were required to identify
appropriate trackage. The trackage configuratiefdyng dispatching delays comparable to the
Year 2000 delays is as follows:

BNSF: Four main tracks Hobart — Fullerton, threemtiaacks Fullerton — Colton
Crossing, Colton Crossing separated with no flyurgetion connections

UP Los Angeles Subdivision: Three main tracks EastAngeles — Pomona, with
Metrolink fly-over at Pomona. As-is east of Pomona.

UP Alhambra Subdivision: Two main tracks compléetéest Colton — Pomona and
Pomona — City of Industry, full flying junction Rancho (West Colton), rest as-is.

Table 32 documents the dispatching delays forahénative. As may be seen, dispatching
delays compare favorably to Year 2000 delays.

Next, Alternative 1b was assessed. Again, iteragimeulations were required to identify
appropriate trackage. The trackage configuratietdyng dispatching delays comparable to the
Year 2000 delays is summarized as follows:



Table 30: Simulation Results, Los Angeles — Colto@rossing,Status Quo Routing

Average Delay (mins)

Average Transit Time (mins)

Year®?

Trackage Configuration

BNSF uUP

Metrolink

Amtrak

BNSF

UP

Metrolink

Amtrak

2000

Year 2000 trackage

32.7 31.

D

11.5

14.

1 124

16 1

17.557.6

49.0

2035

BNSF: 4 main tracks Hobart —

Fullerton, three main tracks Fullertgn
— West Riverside, full flying junction
at West Riverside, 4 main tracks

West Riverside — Colton Crossing,

Colton Crossing separated with

flying-junction connections

UP Los Angeles Subdivision: 2 mai

tracks Redondo — W. Riverside

UP Alhambra Subdivision: 2 main

tracks completed West Colton —

Pomona and Pomona — City of
Industry, full flying junction at

Rancho (West Colton), rest as-is

36.1 24.4

12.6

8.6

136.7

114,

2 61.9

45.
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Table 31: Simulation Results, Los Angeles — Colto@rossing, Modified Status Quo Routing

Average Delay (mins)

Average Transit Time (mins)

Year

Trackage Configuration

BNSF

UP

Metrolink

Amtrak

BNSF

UP

Metrolink

Amtrak

2000

Year 2000 trackage

32.7

31.2

115

14.

1L

124.6

117.5 57.6

49.0

2035

BNSF: 4 main tracks Hobart —
Fullerton, three main tracks
Fullerton — Colton Crossing, Coltg
Crossing separated with flying-
junction connections

UP Los Angeles Subdivision: Thre
main tracks Pomona — East LA,
flying jct. at Pomona, rest as-is
UP Alhambra Subdivision: 2 main
tracks completed West Colton —
Pomona and Pomona — City of
Industry, full flying junction at

26.6

e

Rancho (West Colton), rest as-is

16.1

9.2

7.5

127.2

105.

3 58.6

44,




Table 32: Simulation Results, Los Angeles — Colto@rossing, Alternative 1a Routing

Average Delay (mins) Average Transit Time (mins)
Year Trackage Configuration BNSF UP Metrolink | Amtrak | BNSF UP Metrolink | Amtrak
2000 | Year 2000 trackage 32.7 31.2 11.5 14.1 124.6 117.5 57.6 49.0
2035 | BNSF: 4 main tracks Hobart — 28.6 18.5 11.9 7.4 129.3 101.8 61.3 44,

Fullerton, three main tracks
Fullerton — Colton Crossing, Coltan
Crossing separated with flying-
junction connections

UP Los Angeles Subdivision: As i
UP Alhambra Subdivision: 2 main
tracks completed West Colton —
Pomona and Pomona — City of
Industry, full flying junction at
Rancho (West Colton), rest as-is

°A

O1




BNSF: Four main tracks Hobart — Fullerton, threemtiaacks Fullerton — Colton
Crossing, Colton Crossing separated with no flyimgction connections

UP Los Angeles Subdivision: As-is East Los Angelé@mona, with Metrolink fly-over
at Pomona. As-is east of Pomona.

UP Alhambra Subdivision: Two main tracks completéest Colton — Pomona and
Pomona — City of Industry, full flying junction Rancho (West Colton), rest as-is

Table 33 documents the dispatching delays forahénative. As may be seen, dispatching
delays compare favorably to Year 2000 delays.

Finally, Alternative 2 was assessed. Again, itgeaiimulations were required to identify
appropriate trackage. The trackage configuratietdyng dispatching delays comparable to the
Year 2000 delays is as follows:

BNSF: Four main tracks Hobart — Fullerton, threemtieacks Fullerton — Colton
Crossing, Colton Crossing separated with no flyurgetion connections

UP Los Angeles Subdivision: As-is East Los Angelé@mona, with Metrolink fly-over
at Pomona. As-is east of Pomona.

UP Alhambra Subdivision: Two main tracks compléféest Colton — Pomona and
Pomona — City of Industry, full flying junction &ancho (West Colton), rest as-is

Table 34 documents the dispatching delays forahénative. As may be seen, dispatching
delays compare favorably to Year 2000 delays.

UP Yuma Subdivision

Results for the UP Yuma Line are presented in Tablel'hese results apply to all routing
alternatives. Shown are average minutes of deldyagarage transit times between Colton
Crossing and West Indio for freight and passengéng in 2000 and in 2035.

As may be seen, the existing two-main-track-CTCfigamation accommodates the projected
2035 traffic levels with delays and transit timeslvbelow the Year 2000 figures. No further
improvements are required on this line segment.

BNSF Cajon Subdivision and UP Mojave Subdivision

Results from simulating the rail main lines ovejddaPass are presented in Tables 36 and 37. In
the Base Case (Year 2000), freight trains to/fraamsBow average 223 minutes in transit time
between Colton Crossing and Valley Jct. (Barstavhjje passenger trains on this line average
about 193 minutes in transit. UP Mojave Subdivigiams average about one and one half hours
on the West Colton — Hiland run. Not shown in thielé are delays and transit times for

Metrolink passenger trains between Colton CrosaimjSan Bernardino. Delay times are less
than a minute and transit times are 8-9 minuteghiese trains in both Year 2000 and Year 2035,
so these Metrolink operations are not at issue.



Table 33: Simulation Results, Los Angeles — Colto@rossing, Alternative 1b Routing

Average Delay (mins)

Average Transit Time (mins)

Year Trackage Configuration BNSF UP Metrolink | Amtrak | BNSF UP Metrolink | Amtrak
2000 | Year 2000 trackage 32.7 31.2 11.5 14.1 124.6 117.5 57.6 49.0
2035 | BNSF: 4 main tracks Hobart — 27.0 12.7 9.9 7.1 129.3 101.8 59.6 44,

Fullerton, three main tracks
Fullerton — Colton Crossing, Coltg
Crossing separated with flying-
junction connections

UP Los Angeles Subdivision:
Flying jct. at Pomona, rest as-is
UP Alhambra Subdivision: 2 main
tracks completed West Colton —
Pomona and Pomona — City of
Industry, full flying junction at
Rancho (West Colton), rest as-is




Table 34: Simulation Results, Los Angeles — Colto@rossing, Alternative 2 Routing

Average Delay (mins)

Average Transit Time (mins)

Year Trackage Configuration BNSF UP Metrolink | Amtrak | BNSF UP Metrolink | Amtrak
2000 | Year 2000 trackage 32.7 31.2 11.5 14.1 124.6 117.5 57.6 49.0
2035 | BNSF: 4 main tracks Hobart — 27.0 20.3 9.0 8.2 127.7 108.6 59.1 45.

Fullerton, three main tracks
Fullerton — Colton Crossing, Coltg
Crossing separated with flying-
junction connections

UP Los Angeles Subdivision: as-is
UP Alhambra Subdivision: 2 main
tracks West Colton — Pasadena J
full flying junction at Rancho (Wes
Colton), fly-over at Pasadena Jct.
East Bank Line: 3 main tracks, 2
main tracks on connection to

Redondo




Table 35: Simulation Results, Colton Crossing - Ina

Average Average Transit
Dispatching Time
Delay (minutes) (minutes)

Year Trackage Configuration UP Amtrak UP Amtrak
2000 | Year 2000 trackage: Two main 48.4 35.3 193.3 132.3

tracks Colton — Fingal, Single track

CTC Fingal — West Indio, Double

track West Indio - Indio
2035 | Two main tracks, Colton - Indio 27.9 27.3 182|2 1026




Table 36: Simulation Results,West Colton — HilandUP Mojavi Subdivision and Colton — Barstow, BNSF Cgn Subdivision,
Status Quo Alternative (Case of No Cooperation)

Average Delay (mins) Average Transit Time (mins)
Year Trackage Configuration BNSF UP UP Amtrak | BNSF UP UP Amtrak
Mojave Mojave
Sub Sub
trains trains
2000 | Year 2000 trackage 35.4 29.4 3.3 71.6 219.1 20016 9.7 8 200.5
2035 | UP: As is 71.9 64.8 15.3 85.0 271.6 229.p 103.1 216,
BNSF: As is
2035 | UP: As is 69.0 57.5 16.3 75.9 268.6 218.6 104.2 207\
BNSF: 3 main tracks Martinez —
Barstow, rest as is
2035 | UP: 2 main tracks W. Colton — 57.4 62.1 36.0 63.7 256.7 2240 123.9 195.
Keenbrook, rest as is
BNSF: 3 main tracks Martinez —
Barstow, rest as is
2035 | UP: 2 main tracks W. Colton — 34.7 30.5 28.4 49.6 235.4 195.8 121.3 181,
Keenbrook, rest as is
BNSF: As is Colton — Keenbrook,
4 tracks Keenbrook — Mojave
Narrows, 3 tracks Mojave Narrows
- Barstow




Table 37: Simulation Results, West Colton — Hilanan the UP Mojave Subdivision and Colton — Barstowmthe BNSF Cajon
Subdivision, Case of Cooperative Sharing of Main Tacks Keenbrook (Devore Road) - Silverwood

Average Delay (mins)

Average Transit Time (mins)

Year Trackage Configuration BNSF uP UP Amtrak | BNSF UP UuP Amtrak
Mojave Mojave
Sub Sub
trains trains
2000 | Year 2000 trackage 35.4 29.4 3.3 71.6 219.1 200.6 9.7 8 200.5
2035 | UP: 2 tracks W. Colton — 36.2 335 41.3 45 235.5 199.0 129.2 176
Keenbrook, 1 track Keenbrook —
Silverwood
BNSF: As is Colton — Keenbrook,
3 tracks integrated with UP track
Keenbrook — Silverwood, 4 tracks
Silverwood — Martinez, 3 tracks
Martinez - Barstow
2035 | UP: 2 tracks W. Colton — 29.5 29.5 30.2 44.6 230.1 185.5 123.1 176.
Keenbrook, universal crossovers at

Keenbrook (Devore Road), 1 trach
integrated with BNSF track
Keenbrook — Silverwood

BNSF: As is Colton — Keenbrook,
3 tracks integrated with UP track
Keenbrook — Silverwood, 4 tracks
Silverwood — Mojave Narrows, 3

tracks Mojave Narrows - Barstow




Two routing alternatives were simulated for linesth of Colton and West Colton. Under the
Status Quo alternative, usage of tracks is asesigpt, i.e., UP Daggett trains may use the BNSF
Cajon Subdivision, entering or exiting the BNSFKksat Daggett on the north and at
Silverwood, Keenbrook, Colton or West Riversidetiom south. BNSF Barstow trains may not
use the UP Mojave Subdivision.

The first trackage configuration assessed undéu$@uo was the as-is configuration. This
includes three main tracks on the BNSF Cajon Sufidiv between San Bernardino and
Martinez. As may be seen in Table 36, Year 203&ydetompare very unfavorably to Year 2000
delays. Next, the BNSF Cajon Subdivision was expdrtd three main tracks Martinez to
Barstow. This reduced delays, but not nearly enobigixt, the UP Mojave Subdivision was
expanded to two main tracks between Rancho (Wdsbiyand the Keenbrook connection with
the BNSF Cajon Subdivision. Again, this reducedyge| but still not enough. So in a fourth
iteration (not shown), the BNSF Cajon Subdivisiaasvexpanded to four main tracks from the
Silverwood connection over Cajon Summit and dowth#start of the 1.6% southbound grade
at the mouth of the Mojave Narrows (MP 38.0, atRhast crossovers). Delays were reduced,
but still not enough. So in a fifth and final iteom (shown as the last row in the table), a fourth
main track was added to the BNSF Cajon Subdivifiom the Keenbrook connection to
Summit, utilizing the shorter 3% alignment betwé&ajon station and Summit, with four main
tracks continuing down the north side of the Padheé Mojave Narrows. Average delays by
carrier (UP, BNSF, Amtrak) for this fifth trackagenfiguration are comparable with, or
favorable to, Year 2000 delays.

Note the columns marked “UP Mojave Sub trains” able 36. These statistics exclude the UP
Daggett trains (which may utilize the UP Mojave 8ivision for a portion of their runs), i.e.,
they only include the six carload trains per dagraging via Palmdale to/from Northern
California and the Pacific Northwest. As more URyBett trains are shifted off the BNSF Cajon
Subdivision to fill up the UP Mojave Subdivisiond, delays to the Mojave Subdivision carload
trains are growing. However, delays to the UP D#dggains are dropping, and so overall
average delays to UP trains are comparable fdiinaktrackage configuration.

The alternative to Status Quo involves cooperathearing of the UP Mojave Subdivision
between universal crossovers near Devore Road (feek) and the Silverwood connection,
whereby both UP Daggett trains and BNSF trainsctatilize the UP Mojave Subdivision
between those points. In effect, the UP Mojave 8ukidn between Keenbrook and Silverwod
would become a fourth main track for the BNSF C&aobdivision (while still accommodating
the UP Mojave Subdivision carload trains). Tabled&plays the simulated dispatching delays.
A trackage configuration was tested with only thmesan tracks on the north side of Cajon Pass,
but simulated dispatching delays were slightly kigthan the Year 2000 delays. So another
simulation was made including a fourth main tracaf Silverwood to Mojave Narrows. For
this trackage configuration, delays were compartbte compared favorably with Year 2000
delays.

Again, delays to UP Mojave Subdivision carloadrisaare higher, but overall average delays to
UP freight trains are not, reflecting much-improyeformance of the Daggett trains. In
particular, despite the transition to much longaints, the average transit time of UP freight



trains in this territory drops by 15 minutes, comgobto Year 2000, and it drops by 10 minutes
compared to the Year 2035 Status Quo alternative.

7. Summary of Track Capacity Improvements

Improvements Required West and South of Colton Crasing

Table 38 summarizes the track capacity improvemeapsired on the BNSF Line west and
south of Colton Crossing. (Increments in track cétgaare highlighted in bold type.) As may be
seen, by 2035 the BNSF must become a four-maik-teatoad Hobart — Fullerton Jct., and a
three-main-track railroad Fullerton Jct. — WestdRdide. The Alternatives to the Status Quo
(i.e., Modified Status Quo, Alternative la, Altetiwva 1b, and Alternative 2) save construction of
a flying junction at West Riverside, and they sawastruction of a fourth main track West
Riverside — Colton Crossing.

Table 38: Summary of Required Track Capacity on BN& Line, South and West of Colton
Crossing
(Figures express required numbers of main tracks.)

Status Quo| Alternatives

Line Segment Existing 2035 2035
in 2010
BNSF Line
Hobart — Serapis 3 4 4
Serapis — Valley View 2 4 4
Valley View — Fullerton Jct. 3 4 4
Fullerton Jct. — Atwood 2 3 3
Atwood — Esperanza 2 3 3
Esperanza — Prado Dam 3 3 3
Prado Dam — West Riverside 2 3 3
West Riverside jct. with UP At Flying At
grade jct. grade

West Riverside — Highgrove 3 4 3
Highgrove — Colton Crossing 2 4 3
Colton Crossing At grade Separated,| Separated,

with flying level

jct. to UP | connections

Note: A “flying junction” allows connecting movemisrto proceed without fouling the route of
opposing through traffic, much like a freeway icteange.

Table 39 summarizes the track capacity improvenresired under the Status Quo on the UP
Lines west of Colton Crossing. As shown in thedalbiie UP Los Angeles Subdivision must be
expanded to 2 main tracks over its entire exteiné. TP Alhambra Subdivision must be
expanded to 2 main tracks from Pomona west to ttyeo€Intermodal intermodal facility.

Flying junctions are required at West Riverside Raahcho (West Colton).



Table 39: Summary of Required Track Capacity on UR.ine, West of Colton Crossing —
Status Quo Alternative
(Figures express required numbers of main tracks.)

Line Segment Existing in 2035
2010
UP Los Angeles Subdivision
West Riverside MP 56.7 — Streeter MP 55.5 1 2
Streeter MP 55.5 — Arlington MP 52.6 2 2
Arlington MP 52.6 — Limonite MP 49.9 1 2
Limonite MP 49.9 — Bon View MP 38.4 2 2
Bon View MP 38.4 — WO Tower MP 33.0 1 2
WO Tower MP 33.0 — Oak MP 30.8 2 2
Oak MP 30.8 — Roselawn MP 30.5 1 2
Roselawn MP 30.5 — Weeds (East LA) MP 3.8 2 2
Weeds (East LA) MP 3.8 — Soto St. Jct. MP 2.1 3 3
Soto St. Jct. MP 2.1 — CP East Redondo MP 1.6 2 2
UP Alhambra Subdivision
Colton Crossing MP 538.7 — Rancho MP 538.5 2 2
Rancho Jct. with Mojave Subdivision MP 538.5 Partial Full
at West Colton flying flying
Rancho (West Colton) MP 538.5 — Sierra MP 532.4 2 2
Sierra MP 532.4 — Reservior MP 515.1 1 2
Reservoir MP 515.1 — Hamilton MP 513.7 2 2
Pomona route connections (Reservior — WO Towerk-Oa At-grade At-grade
Hamilton) Crossovers | crossovers
Hamilton MP 513.7 — City of Industry MP 502.7 1 2
City of Industry MP 502.7 — Alhambra MP 488.3 1 1
Alhambra — Yuma Jct. 2 2
Yuma Jct. — Pasadena Jct. 1 1
Metrolink crossing at Pasadena Jct. At grade Adgra
Pasadena Jct. — Ninth St. 2 2
Ninth St. - Redondo 1 1

Note: A “flying junction” allows connecting movemisito proceed without fouling the route of opposimgugh
traffic, much like a freeway interchange.

Four routing alternatives to the Status Quo wevestigated west of Colton Crossing, identified
as Modified Status Quo, Alternatives 1(a), 1(b) 2nés explained in section 4 of this
Appendix, all three of these alternatives are idahtast of Pomona. They minimize UP through
freight trains over the UP Los Angeles Subdividi@tween Colton Crossing and Pomona,
thereby avoiding the need for expensive flying-piorcroute connections at Colton Crossing
and West Riverside and also avoiding the need foudh main track on the BNSF between
Colton Crossing and West Riverside. Table 40 sunz@sithe track capacity improvements
between Pomona and Colton/Riverside for theseratimes. As may be seen, the alternatives
require double-tracking of the UP Alhambra Subdondrom West Colton to Pomona. In



common with the Status Quo alternative, by 203¥ tkequire a full flying junction of the UP
Alhambra and Mojave Subdivisions at Rancho. Howewetontrast to Status Quo, the
alternatives make no improvements to the Los ArggBlgbdivision between Pomona and
Riverside.

Table 40: Summary of Required Track Capacity on URL.ines, Colton and Riverside to
Pomona for Alternatives to Status Quo Routing
(Figures express required numbers of main tracks.)

Existing in 2005 2035
UP Los Angeles Subdivision
West Riverside MP 56.7 — Streeter MP 55/5 1 1
Streeter MP 55.5 — Arlington MP 52.6 2 2
Arlington MP 52.6 — Limonite MP 49.9 1 1
Limonite MP 49.9 — Bon View MP 38.4 2 2
Bon View MP 38.4 — WO Tower MP 33.0 1 1
UP Alhambra Subdivision
Colton Crossing MP 538.7 — Rancho MP 2 2
538.5
Rancho Jct. with Mojave Subdivision MP Partial Full
538.5 flying flying
at West Colton
Rancho (West Colton) MP 538.5 — Sierra MP 2 2
532.4
Sierra MP 532.4 — Reservior MP 515.1 1 2
Reservoir MP 515.1 — Hamilton MP 513.7 2 2
Pomona route connections (Reservior — WO At-grade Metrolink
Tower — Oak — Hamilton) crossovers Fly-over

(except Alt. 2)

Note: A “flying junction” allows connecting movemisrto proceed without fouling the route of opposimgugh
traffic, much like a freeway interchange. A “pafiging junction” partially eliminates conflictsdiween through
and connecting movements. A “fly-over” is a graégarated crossing of rail lines. Movements conngdbietween
routes by using at-grade crossovers block throtaffic.

Note that Alternative 2 does not require a fly-of@rMetrolink at Pomona, but the other
alternatives to Status Quo require a fly-over ttoaemodate the heavy UP freight flows shifting
between the Alhambra and Los Angeles Subdivisions.

Because these three alternatives route UP fraigfiiictdifferently west of Pomona, their
improvement plans are different between Pomonadamahtown Los Angeles. Table 41
summarizes these improvements. As may be seef3, ke Status Quo, the Alternatives to
Status Quo require two main tracks between Pomod&C#y of Industry to accommodate
heavy intermodal traffic to/from that terminal. Thiodified Status Quo Alternative is the same
as Status Quo west of Pomona, with two main trackihe Los Angeles Subdivision and one
main track on the Alhambra Subdivision west of @ityndustry. Alternative 1a requires triple
tracking of the UP Los Angeles Subdivision wesPomona. Alternative 2 requires double-
tracking of the UP Alhambra Subdivision west of Pm@&, double-tracking of the connections to
the Metrolink East Bank Line, triple-tracking oktiMetrolink East Bank Line itself, and a



separation of the Metrolink crossing at Pasadena\llernative 1(b) is similar to Modified
Status Quo in terms of track capacity, with twaksaon the UP Los Angeles Subdivsion and
one track on the UP Alhambra Subdivision west ¢y Gf Industry, but in addition it requires
the Metrolink fly-over at Pomona (as noted above).

Table 41: Summary of Required Track Capacity on UR.ines West of Pomona for
Alternatives to Status Quo Routing

(Figures express required numbers of main tracks.)

2035
Existing Mod Alt Alt Alt 2
in 2010 | Status la 1b
Quo
Los Angeles Subdivision
WO Tower MP 33.0 — Oak 2 2 2 2 2
MP 30.8
Oak MP 30.8 — Roselawn 1 2 3 2 1
MP 30.5
Roselawn MP 30.5 - Weeds 2 2 3 2 2
(East LA) MP 3.8
Weeds MP 3.8 — Soto St. 3 3 3 3 3
Jct. MP 2.1
Soto St. Jct. MP 2.1 — CP 2 2 3 3 2
East Redondo MP 1.6
Alhambra Subdivision
Pomona route connections| At-grade| At-grade| Metrolink | Metrolink At-
(Reservior — WO Tower — | cross- | cross- | fly-over fly-over grade
Oak — Hamilton) overs overs Cross-
overs

Hamilton MP 513.7 — City 1 2 2 2 2
of Industry MP 502.7
City of Industry MP 502.7 — 1 1 1 1 2
Alhambra MP 488.3
Alhambra MP 488.3 — 2 2 2 2 2
Yuma Jct. MP 482.8
Yuma Jct. MP 482.8 — 1 1 1 1 2
Pasadena Jct. MP 482.3
Metrolink crossing at At grade| Atgrade At grade At grade Fly-
Pasadena Jct. over
Pasadena Jct. MP 482.3 — 2 2 2 2 3
Ninth St. Jct. MP 484.9
Ninth St. MP 484.9 — CP 1 1 1 1 2
East Redondo

Note: A “fly-over” is a grade-separated crossingnbther rail line.




Improvements Required East and North of Colton Crosing

Given the recent completion of two main tracksnid on the UP Yuma Subdivsion, no further
improvements are required eastward from Colton €ngsto Indio. North from Colton Crossing
is a different story. Table 42 summarizes trackacép improvements required north of Colton
Crossing and north of West Colton.

On the UP Mojave Subdivision, two main tracks aguired in 2035 between Rancho and
connection to the BNSF Cajon Subdivision at Keeakro

Under the alternatives to the Status Quo, all UBde# through freight trains are routed via the
UP Mojave Subdivision to connections with the BN&Keenbrook or Silverwood. Moreover,
it is proposed under these alternatives that thmkoSubdivision becomes integrated with the
BNSF Cajon Subdivision, whereby the UP Mojave Swisdin line can be utilized by BNSF
trains between route connections at Devore Roadr(B®ok) and Silverwood, just as UP
Daggett trains can use the BNSF tracks.

On the BNSF Line, the 2035 traffic volumes can beoaamodated on the existing three main
tracks Colton Crossing — Keenbrook, assuming thallehUP Mojave Subdivision is equipped
with two main tracks. To match Year 2000 dispatghdelays under Status Quo, a fourth main
train is required Keenbrook — Silverwood — Martirellojave Narrows. A third main track is
required from the Mojave Narrows to Barstow.

Considering the BNSF Cajon Line and the UP Mojankddvision collectively, there already
exist four main tracks up the south side of Cajassthree constructed to a 2.2% grade.
Construction of a crossover at Devore Road (Keasirand institutional agreements between
UP and BNSF allowing BNSF trains to use the UPktiauld obviate the need to build an
expensive duplicate 2.2%-gradient main track ferBINSF Line between Devore Road
(Keenbrook) and Silverwood. Under the alternatieethe Status Quo, this scheme is proposed
(Table 42). As noted above, under this schemeJRIDaggett trains are normally routed via the
UP Mojave Subdivision between West Colton and Dewoad (Keenbrook).



Table 42: Summary of Required Track Capacity Northof Colton Crossing and West

Colton

(Figures express required numbers of main trackxePtages express track gradients.)

Status Quo Alternatives
Existing 2035 2035
in 2010
UP Mojave Subdivision
West Colton — 1 2 2
Keenbrook (Devore
Road)
Keenbrook - 1 1 1 integrated with BNSF
Silverwood
BNSF Cajon Subdivision
Colton Crossing At-grade| Grade-separated, with Grade-separated,
flying jct. connections level connections
Colton Crossing — Rang 2 3 3
Rana — San Bernardino 4 4 4
San Bernardino — 3 3 3
Verdemont
Verdemont — 3 3 3
Devore Road
Devore Rd. One One Univ.
(Keenbrook) conn. conn. conns.
connection
Devore Road — Cajon 3 4 3
+ use of UP Mojave Sub
Cajon — Two 2.2%,| Two 2.2%, two 3% Two 2.2%, one 3%
Silverwood one 3% + use of UP Mojave Sub
Silverwood connection One One One
conn. conn. conn.
Silverwood — Three 2.2% Four 2.2% Four 2.2%
Martinez
Martinez — Mojave Two 1.6% Four 1.6% Four 1.6%
Narrows
Mojave Narrows — 2 3 3
Barstow

Note: “One connection” indicates only two out ofifgpossible connecting movements are feasible.ivésgsal
connections” indicates all four possible connectimyvements are feasible.




8. Capital Costs for Main Line Rail Infrastructure

Estimates of construction costs for the improvemdésted in section 8 were developed as
follows.

Unit Cost Assumptions

Year 2010 unit costs were developed by applying#iation factor to Year 2001 unit costs for
new railroad constructioff. The inflation factor that was applied was basedhe US Army
Corps of Engineers Indices for years 2001 throu@tD2applicable to road, rail and bridge
construction projects® That 2010/2001 factor is 1.40983. This figuredsiivalent to a 3.89%
compound annual growth rate. Table 43 summarizesitit cost assumptions for 2010.

Table 43: Unit Cost Assumptions
(All figures in 2010 dollars)

ltem Cost per track-mile
For new main-line track:
Roadbed $196,200
Drainage $42,300
Track $1,043,300
Signals $1,409,800
Utility relocation $704,900
Right of way, east and north of Colton $166,800
Right of way, west of Colton $3,528,100
Subtotals:
Cost per track-mile, east and north of Colt#8,563,400
Cost per track-mile, west of Colton $6,924,700
Exceptional items Unit cost
Bridges $70,492 per track-fopt
Power-switch crossovers $528,700 each
Exceptional earthmoving or property-taking casechge basis
Separated crossings case-by-case basis
Flying junctions case-by-case basis
New Metrolink stations case-by-case basis
# #+ ( 0 ! # )
# " # # 0, # 0%
G,/ += 40 http://140.194.76.129/publications/eng-manuals/em1110-2-

1304/entire.pdf ,



As may be seen, basic main-line costs amount taté#6 million per mile east and north of
Colton and $6.9 million per mile west of Colton. fhese costs must be added the costs for
exceptional items, including bridges, crossovezpasated crossings and junctions, and
exceptional earthmoving or property-taking situasio

Estimates for Case-by-Case Exceptional Items

Costs for exceptional earthmoving, separated argsdilying junctions and new stations were
estimated as follows. These are preliminary esesibaised on sketches of the required track
layouts and field reconnaissance of the geometyodimer challenges involved. Preliminary
engineering was not carried out. These costs donolitde any enhancements or additions for
environmental mitigation or mitigation of impacts wehicular traffic, i.e., they are cost
estimates for solely the track capacity aspeangrovements.

Separated Crossings

Colton Crossing (all alternatives in 2035) - $11®lion. Assumes UP Yuma Subdivision is
elevated over existing BNSF tracks. UP Yuma Sulsthwi would have 1% approach grades in
both directions. Costs for a third main track CR2€olton Crossing are included. Costs for a
connection of the UP Yuma Subdivision (towards W&siton yard) with the BNSF Line
(towards San Bernardino) passing under the UP Yautmlivision are included. Costs for a
flying-junction connection of the UP Yuma Subdiwisi(towards Indio) to the BNSF Line
(towards Riverside) are not included in this figbte are separately tabulated under Flying
Junctions below.

Pasadena Jct. Metrolink Fly-over (Alternative 2085) - $51.9 million.
Flying Junctions

West Colton (Rancho) Full Flying Junction of UP Meg¢ and Alhambra Subdivisions and yard
approaches (all alternatives in 2035) - $77.9 onilli

Pomona Metrolink Fly-over and route connectiongdilatives 1a and 1b in 2035) - $51.9
million.

Colton Crossing Flying Junction connection of UPmé@iSubdivision (towards Indio) to BNSF
Line (towards Riverside) (Status Quo alternativ@085) - $26 million (as an add-on to the
Colton Crossing separation)

West Riverside Flying Junction connection of UP Bogjeles Subdivision to BNSF Line
(Status Quo alternative in 2035) - $64.9 million.

(Note: The above two flying junction connectionsrkvim concert, one for EB trains and one for
WB trains.)



Exceptional Earthmoving or Property-Taking

BNSF Cajon Subdivision, Cajon to Summit (one ad8fdtrack for the Status Quo alternative
in 2035) - $51.9 million. Numerous deep cuts arghlHills are required on this segment.

BNSF Cajon Subdivision, Keenbrook to Cajon (1 ad2l@ds track for the Status Quo
alternative in 2035) - $51.9 million. Several deeps and high fills are required on this segment.

BNSF Cajon Subdivision, Frost to Victorville (thigluMojave Narrows) (1 added track for all
alternatives in 2035) - $51.9 million. Excavatitg thigh canyon wall along the Mojave River is
required to accommodate a third main track.

UP Los Angles Subdivision, Streeter — West RivergiBtatus Quo alternative in 2035) - $32.5
million. Excavation of the side of a large hill\Mest Riverside is required, involving the
protection or property-taking of nearby high-vatasidences and re-alignment to a sharper
curve. Retaining walls on both sides of the trackild be required.

New Metrolink Stations

Alternative 1(b) re-routes Metrolink Riverside traiwest of Pomona to operate via the UP
Alhambra Subdivision. This necessitates a newastadtt City of Industry to replace the current
station situated on the UP Los Angeles Subdividioalso necessitates closing the Montebello
station (with passengers diverted to the Commesat®a on the BNSF Line). To replace the lost
stop, a new station stop at Alhambra is includecoist estimates. (However, should this
alternative be adopted, Metrolink may choose taedts trains west of El Monte via its Los
Angeles Subdivision and thereby serve CalifornaestUniversity, Los Angeles . To be
conservative, costs for an additional MetrolinKistaare included in this study. The costs for
each of these new stations, including property atiipn and construction, were estimated in
2004 as follows.

City of Industry Station

The cost for a parking space at ground level iS@2per space. (A vertical parking structure
would be $12,000 per space, but ground-level pgrisrassumed here.) There are 100 parking
spaces per acre. The existing City of Industryi@taturrently experiences loadings of 1,000
people each work day, and parking is inadequadtis. the highest demand station on the system
and has the fastest growth. Property acquisitionldvbe about $800,000 per acre. To
accommodate future growth, a 15-acre facility suased. The station stop would be a
minimum of 745' feet in length (at $3000 per faothccommodate an 8-car train hauled by one
locomotive. It is assumed that UP would want tia¢ien stop clear of the main track. Costs for
additional track and signals are estimated to tiahillion.

Re-capitulation:

Property acquisition $12,000,000
Parking site preparation 3,750,000



Track and signal 1,000,000
Station 2,235,000

TOTAL $18,985,000 Approximately $19,000,000.

Alhambra Station

It is believed that one acre would be sufficientgarking. Nearly all passengers detraining or
entraining at Montebello are bused to or from @ityZommerce work locations (the bus system
connects to Metrolink). Therefore, the need fdrigke parking should be minimal.

Re-capitulation:

Property acquisition $1,000,000
Parking site preparation 250,000
Station shelter (at street level) 1,000,000
Station overpass 1,500,000
Loading strip (both tracks) 1,490,000
Access from street level to
#2 track 2,000,000
Total $7,240,000 Approximately $7,200,000

NOTE: Access to station platform along #1 trackuldidoe along right-of-way of abandoned
industrial track corridor rising from trench toest level.

To these 2004 cost estimates, the Army Corps oirtergs inflation factors for the years 2005,
2006, 2007, 2008, 2009 and 2010 are applied. Theeggte factor is 1.298338. This inflation
factor results in Year 2010 cost estimates of $24ilifon for the City of Industry re-located
station and $9.3 million for the new Alhambra siati

Cost Estimation Procedure

BNSF and UP track charts were consulted to obtaecndegment distances, bridge locations and
bridge lengths. Generally, when new main tracksevpteinned to be added, existing bridges
were assumed to be replicated for the new trackeeré/power crossovers were located,
additional crossovers were assumed to connectaupetv track. Where single-track CTC
territory was converted to two-main track territooye set of universal power crossovers was
assumed at each existing controlled siding locatf@éhere new or improved route connections
were proposed, crossovers enabling movement betalesrain tracks were assumed.



Costs by Line Segment

Table 44 provides a listing of the estimated capitats broken out by routing alternative, line
segment and year. Costs for improvements at coionscand junctions between BNSF and UP
Lines have been included under the BNSF Line segarmapunts. Costs for the Pomona fly-over
and connections have been included under the WagirC- Pomona segment of the UP

Alhambra Subdivsion.

Table 44: Summary of Estimated Rail Infrastructure Costs by Line Segment
(millions of 2010 dollars)

Line Segment 2035

UP Yuma Subdivision

Rancho (West Colton) — Indio (excluding Colton Xingll alternatives $0
UP Mojave Subdivision

Devore Road — West Colton (including Rancho flyjetg), all alternatives $286.8
Silverwood — Devore Road, all alternatives $0.0
BNSF Line

Barstow — Silverwood, all alternatives $438.0
Silverwood — Keenbrook, Status Quo $245.7
Summit — Keenbrook, Alternatives to Status Quo $0.5
Keenbrook — Colton CP 29 $0
Colton CP 29 — West Riverside (including Colton QinStatus Quo $418/0
Colton CP 29 — West Riverside (including Colton ginAlternatives to Status Qua  $199.7
West Riverside — Redondo, all alternatives $732.3
UP Alhambra Subdivision

West Colton — Pomona, all alternatives $207.8
Pomona route connections, all alternatives exceaatnt 1b $2.1
Pomona route connections, Alternatives 1a and 1b 4.0$5
Pomona — City of Industry, all alternatives $79.0
City of Industry — Yuma Jct. — Redondo, AlternatiMe $34.0
City of Industry — Yuma Jct. — Redondo, Alternati/e $231.0
City of Industry — Yuma Jct. — Redondo, all altéives except Alternatives 1b and 2 $0.0
UP Los Angeles Subdivision

West Riverside — Pomona, Status Quo $208.5
West Riverside — Pomona, alternatives to Status Quo $0.0
Pomona — Redondo, Status Quo, Modified Status QddA#ternative 2 $0.(
Pomona — Redondo, Alternative la $400.0
Pomona — Redondo, Alternative 1b $0.0

Total Costs by Alternative

Table 45 summarizes the total capital costs byimgudlternative.



Table 45: Estimated Rail Infrastructure Costs by Raiting Alternative
(billions of 2010 dollars)

Alternative Total East Total Total Total less
and North Colton Capital improvements
of Colton Xing and Cost already

Xing West fully funded

Status Quo $0.970 $1.648 $2.618 $2.379

Modified Status Quo $0.725 $1.221 $1.946 $1.707

la $0.725 $1.673 $2.398 $2.159

1b $0.725 $1.307 $2.032 $1.793

2 $0.725 $1.458 $2.183 $1.944

As may be seen, the total costs of the alternataege between $2.0 and $2.6 billion dollars to
raise Year 2000 track capacity to accommodate 2@35 traffic levels. Accounting for track
capacity improvements already completed or fullyded in Year 2010 (discussed below), this
range is reduced to $1.7 to $2.4 billion. Modifletus Quo is least costly at $1.95 billion,
about $85 million less than Alternative 1b, $450iom less Alternative 1a, $240 million less
than Alternative 2, and $670 million less than $tatus Quo.

The capital costs listed in the second and thifdroas of the table start with the Year 2010
track configuration as a base. As of mid-2010 ftlewing improvements to that configuration
were fully funded and under construction. (For jmsgs of comparison, the cost figures for the
improvements listed below were developed usingtst estimation methodology in this study
and are not the actually projected expenditure antsou

Third main track on BNSF Line, Serapis MP 151.1all&% View MP 158.7, funded by
Caltrans: $121.8 million (under construction). lloygment required for all alternatives
in 2035. Completion of this project is delayed pagdaward of street crossing grade
separation funds.

Colton Crossing separation, funded jointly by that&of California, Federal
Government TIGER funds, and the BNSF and UP raiso$116.9 million.
Improvement required for all alternatives in 208Be funded project lifts the UP Yuma
Subdivision main tracks but it does not includéyan§ junction connection between the
UP Yuma Subdivision towards Indio and the BNSF Bamardino Subdivision towards
Riverside.

Total for capacity improvements already funded:823nillion.

The $239 million in funded capacity improvementsi&e represents about 12.2% of the
required capital outlays to raise capacity underModified Status Quo Alternative to
accommodate Year 2035 traffic levels. The remaipirgjects would require outlays of about
$68.3 million per year (expressed in 2010 dollars).



